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What'has happened to transportation? A little over 
a hundréd years ago Napoleon “sped” from Moscow 
Y to Paris at approximately 3 miles per hour. Today we 
talk of speeds of a thousand miles per hour. 

















Belden Manufacturing Company in its life of 40 
years has witnessed and served a “transportation revo- 
lution.” In that brief time, the automobile, the airplane, 
the diesel-electrics, and now the rockets, have taken 
their place in our living. All of these were made pos- 
sible when wild horsepower ran into a trap of wire— 
and when other specialized products of the wiremakers 
served the inventors of our modern power. 


WIREMAKER FOR INDUSTRY 


“We've been working 


"on the railroad” 


fr 23. YEARS 





New Departure ball bearings 
served in the Fairmont Engine 
in this railear since 1924. 













“Supporting the crank- 











shaft of a railcar en- 











gine is dirty work. We "New Departure ball 











a bearings are precision 


a bath; that's why the 
sludge and carbon." 


"We're a bit loose due 
to fighting abrasive 
matter, yet we're whole 
and with lots of ‘go’ 
left. And modern New 
Departures are even 
better bearings.” 


products—yes, but we 
also have to be mighty 
tough to take 23 years 
of this kind of work." 


nothing rolls like a ball 


NEW DEPARTURE 


New Departures on Crankshaft BALL BEARING s oun 


Uninhibited engineering resourceful- 
ness makes New Departure a wise 
cheice for your products and produc- 
tion machines. Tell us your needs. 





Fairmont QHB Engine 


MEW DEPARTURE Division of GENERAL MOTORS ¢ Bristol, Conn. + Branches in DETROIT, CHICAGO, LOS ANGELES and Other Principal Cities 
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Choose the Motor that YOU NEED 


Selection of the right motor for the operation of 
your device requires careful consideration of the op- 
erating characteristics of your machine. Speed, tor- 
que, ambient temperature, and other characteristics 
will dictate the motor to be used, as well as probable 
maintenance, space available, appearance, and many 
other important factors. 


Bodine Has 3000 Types 


Over 3000 standard sizes and specifications make 
it easy for Bodine application engineers to provide 
the right motor to operate your machine. These motors 
are available either with or without integral speed- 
reducers chosen according to your requirements. 


Long Proven Life 
Bodine motor applications in all types of service 
have long ago proven the reliability of these motors. 
Consult Bodine engineers when planning your ma- 
chine, so that full consideration can be given to proper 
choice of the motor. Bodine Electric Co., 2266 West 
Ohio Street, Chicago 12, Illinois. 


SU 


TYPICAL APPLICATION 


SANBORN VISO-CARDIETTE 


An example of the choice of Bodine motors 
for important applications is the use of a 
Type K speed reducer motor in the electro- 
cardiograph manufactured by the Sanborn 
Company. The records provided by this ma- 
chine are used for diagnosis and must, there- 
fore, be accurate, dependable, and clear. 


FRACTIONAL 


HORSEPOWER MOTORS 
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If you use springs... 


MMI! better springs 
make better products. 


ee eee better springs for your product. And 





in more than a century of manu- because our production facilities are 
facturing wire products... plus greater second to none, you can usually count 
precision in inspection and manufac- on speedy delivery of springs in what- 
ture are the reasons for the outstand- ever quantity you need. 
ing performance of U-S-S American Let our spring engineers help you 
Quality Springs. select the right springs for your prod- 
These superior sprirtgs résist fatigue uct. No matter what type you need, 
and hold their shape with unusual we can supply them. . . for we produce 
success. They give additional life to every type and size of compression, 
your product. extension, torsion and flat springs in 








When you specify American you get common use. 


THE JOHN DEERE AUTOMATIC BALER 
new The vitally important tooth bar spring on the pick-up 


as well as several other springs on the press are 
; American Quality Springs. 


“6 | 





AMERICAN STEEL & WIRE COMPANY 
Cleveland, Chicago and New York 


Columbia Steel Company, San Francisco, 
Pacific Coast Distributors 


Tennessee Coal, Iron & Railroad Company, Birmingham, 
Southern Distributors 


United States Steel Export Company, New York 


UNITED STATES STEEL 
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NEW miniature capacirors 


or use with Miniature Tubes 





_ MEET REQUIREMENTS for miniature SPECIFICATIONS 


components for use in hearing aids, pocket ‘ . 
Impregnation: mineral oil. 


radio receivers, airborne radio apparatus, and 
Case: molded of mica-filled phenolic; sealed to 


other devices in which economy of space is : ; Ait 
Y P withstand 90% relative humidity. 


a primary factor: 
P Y Terminal Leads: solid, tinned copper. 


Operating Temperature: -55C to +65C; the .001 
and .005 Mfd. ratings can be furnished for serv- 
ice up to 85C at slight additional cost. 


Working Voltage: 75 volts d-c. 
Capacitance Tolerance: + 60%, -20%. 








a ee Corporation CANTON, MASSACHUSETTS 
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* ew Vege fom Yee DUREL Vian 


What makes it both safe and econom- 
ical to store huge quantities of such 
volatile products as gasoline in tanks 
so large that railroad car loads raise 
their liquid level only an inch? 

The answer is vacuum and breather 
valves. They do double duty by pre- 
venting waste of stored liquids through 
vaporizing, and simultaneously keeping 
tank pressures within safe limits. These 
valves are among the many petroleum 
products storage tank fittings and 
gauges in which molded parts of Durez 


plastics have solved tough problems. 

Made of a Durez phenolic com- 
pound, these parts serve in, and even 
“breathe,” a corrosive atmosphere of 
vapors and gases, and resist the de- 
structive action of the liquids in stor- 
age. The Durez material is easily 
shaped. It is self-insulating. It has the 
necessary high dimensional stability. 

Manufacturers in many: lines find 
wide uses for Durez because it is highly 
flexible in its properties. It can be for- 
mulated for maximum resistance to 


corrosion, hard wear, or high tempera- 
tures, or for combinations of these 
properties. Its formability and dielec- 
tric strength are inherent. 

In our phenolic plastics experience- 
files are production and sales success 
stories of special interest to you. You 
might well make them the starting 
point of our cooperation. 

Durez Plastics & Chemicals, Inc., 67 
Walck Road, North Tonawanda, N. Y. 
Export Agents: Omni Products Corporation 
460 Fourth Ave. New Work 16, N. Y 


PHENOLIC 
RESINS 


PHENOLIC PLASTICS THAT FIT THE JOB 
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WILCO PRODUCTS INCLUDE: 
CONTACTS 
Silver - Platinum - Tungsten - 
Alloys - Sintered Powder Metol 
THERMOSTATIC BIMETAL 
All temperature ranges, deflec- 
tion rates and electrical 
resistivities 
SILVER CLAD STEEL 
JACKETED WIRE 
Silver on Steel, Copper, Invar 
or other cominations 
ROLLED GOLD PLATE AND WIRE 
NI-SPAN C* 
New Constant Modulus Alloy 
SPECIAL MATERIALS 
The Extermatioaal Wicket Oo... Inc. 
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Resourceful 
Relay 


Here’s a trim, compact magnetic relay you can 
use either as a fractional-horsepower motor 
starter or as a relaying unit in a thousand and 
one control circuits. Handles up to 10 amps at 
230 volts a-c. Comes in four forms: open, en- 
closed, back-of-panel connected, and plug-in— 
with a choice of three contact arrangements on 
each form. 


You'll find that this sturdy, compact, general- 

purpose relay fits as though it were made-to- 

order in many applications. Measuring less than 

3 x 2 x 2% inches, these General Electric 

CR-2790E magnetic relays may be mounted 
on an insulated or noninsulated 
base. The terminals are easily ac- 
cessible. Contacts are of heavy 
silver. 


In the enclosed form, convenient 

knockout conduit entrances are 

provided top and bottom. The U- 

shaped cover makes for easier 

wiring and inspection. Check Bul- 
Enclosed form iletin GEA-4668. 


10 


Three contact arrangements: single-pole, single-throw; double- 
pole, single-throw; double-pole, double-throw. 


NEW — For designers of back-connected panels, 
General Electric offers a new modification of this 
relay with 234-inch studs which project from the 
back of the relay through the panel. 


NEW— Relay is also available in plug-in form for 
quick replacement—particularly applicable for proc- 
ess control circuits where operating continuity is 
vital. Relays can be interchanged quickly and easily. 
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SPEEDS TRACING 


The bright, permanent 
identification colors of <——==aae... 
Flamenol control cable are 
a big help in circuit trac- 
ing. They eliminate the 
need to ring out every circuit; they mean important sav- 
ings in installation and maintenance time. So does the ease 
with which Flamenol strips. And remember, you can't 
beat Flamenol for resistance to oils, acids, alkalies, sun- 
light and other old enemies of cable. No extra protective 
covering is needed; you save space and get a neater 
wiring job. Flamenol control cable is available in Nos. 
12 and 9 AWG stranded wire sizes with 2 to 12 con- 
ductors per cable. Bulletin GEA-4352 gives you the 
story of this and many other types of Flamenol wire and 
cable. 





A TIP ON TERMINALS 


General Electric terminal boards are designed to save 
lost motion and assure connections that stay tight. 
Boards are molded from 
strong, durable Textolite, 
and are available in 4-, 
6-, 8- and 12-pole sizes, 
equipped with marking 
strips. Each terminal will take one No. 8 stranded 
conductor, two No. 12 stranded conductors or three 
No. 12 solid conductors (all AWG). Covers optional. 
Check Bulletin GEA-1497A. 





WELCOME BACK! 


The popular T-27 general-purpose time switch is back 
on the market—welcome news to designers of heating, 
lighting and other equipment calling for automatic 
timing on a daily repeating schedule. Can be provided 
with astronomic dial for closing and 
opening circuits at dusk and dawn, and 
with an omitting device to skip the ON 
operation for selected days of the week. 
Minimum time interval is 3 minutes. 
115 or 230 volts; 25, 50, or 60 cycles; 
SP-ST, SP-DT, DP-ST, or DP-DT. See 
Bulletin GEA-3339. 
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TIMELY HIGHLIGHTS 


*o\ PRODUCTS 


SHORT DELIVERY 
On These D-c Fractionals 


It’s been a long time since we’ve talked 
about short deliveries, but engineering and 
manufacturing facilities are now available to 


give you just that on the following d-c fbp 
motors, generators and motor-generator 
sets: 


D-c fractional-horsepower motors for 
pumps, feed and traverse drives, and many 
other machine-tool applications. 


Generators and motor-generator sets for 
magnetic chucks, exciters, and similar appli- 
cations where a limited supply of either a-c 
or d-c power would not otherwise be 
available. 

The above applications are just a few of the 
many which these readily available fhp units 
will fulfill. For a complete description of 
these motors, generators and m-g sets check 
Bulletin GEA-4871 on coupon. 
















GENERAL ELECTRIC COMPANY 

Apparatus Dept., Section, A668-55, Schenectady 5, N. Y. 
Please send me the following bulletins: 

GEA-4668—Magnetic relays 

GEA-4352—Flamenol wire and cable 

banat GEA-1497A—Terminal boards 

oc GEA-3339—General-purpose time switch 
aicnichihiclaasiaced GEA-4871—D-c fractional horsepower motors 





f See your copy of Sweet's 1945 File for product designers—it 
{ contains 102 pages listing G-E equipment. 

1 NAME... 

' COMPANY 

. lace ntiaeniaid eid endice medina geihtsnngertnlaazt veninalsncaoncileo pices 





50 gal. compound mixing tank 
with 1 b.p. motor driving 
“near scraping” blade agitator. 
Molasses gate type dispensing 
valve. 





25 gal. melting tank with brass 
wheel-type valve, molasses valve 
or bib faucet for dispensing 
wax or compounds. 





75 gal. rectangular dipping 
tank. Accurate thermostat con- 
trol. 


HEN you face the problem of heating, melt- 
ing, conveying or dispensing compounds or 
soft metals, let Sta-Warm engineers simplify it 
for you! 
Their experience is long . . . almost 30 years 
long. 


Their experience is broad . . . covering dozens 
of industries. 


But it’s specialized ... applying safe, dry electric 
heat under accurate control to the problems of 
melting a wide variety of compounds and soft 
metals. 


First, you may find that a standard Sta-Warm 
tank or pot being built in production lots will 
meet your need. You'll be amazed at the wide 
variety of capacities and shapes available .. . 
and the useful assortment of accessories that help 
tailor the unit to your requirements. 


Or, if you are hard to satisfy, Sta-Warm will 
build a tank, kettle or pot to fit your special 
application. The Sta-Warm Method is flexible 
. . . if you can “wrap a string around it,” 
Sta-Warm can heat it for you. 


Inquire today, addressing Dept. S. 








10 gal. pressure tank with 
beated accessories to pre- 2 qt. heated pouring 
vent freezing of compound pot for premelted ma- 
before reaching flow gun. terials. 


ELECTRIC C 
_e 2 f 





4 qt. wax or plasti- 
coating compound 
heater with variable L L 
thermostat. pensing orifice. 








HERE’S WHY STA-WARM 
electrically heated 
TANKS, KETTLES, POTS 
and heated accessories provide 
uniform and efficient heat for 
melting compounds and soft 

metals. 


Many feet of coiled heating element 
are carefully wound around entire 
outside area of unit to be heated, 
thus providing even low ‘“‘black” 
heat that won't burn and carbonize 
heated materials. 





565 N. CHESTNUT ST. 
ee a ee 
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4 qt. wax of com- 
pound beater with 
needle valve dis- 


FORMICA TOOL OF THE ATOMIC AGE 


Long before Oak Ridge, production engineers 
were controlling the streaming particles of 
the invisible world of atoms, electrons, pro- 
tons and waves of heat, light, sound and 
energy. Specialized insulating materials were, 
and increasingly will be, the engineer’s in- 
dispensable tools for preventing some of these 
forces from interfering with others. 
Formica has the physical properties, mechanical 
strength, durability, and machinability 

to serve today’s and tomorrow’s needs 


in more ways than you may be familiar with. 
The fires of war have tested and proved the 
superior fitness of old specifications for their 
more familiar uses, beyond all possible doubt 
The wartime research has given you new 
grades for new uses. 
Why not state the insulating job you have in 
mind and let us suggest a material that your 
experience might easily prove to be the most 
perfect tool you have yet found for 
your purpose. 


REG us pat OFF 
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Anyone can make contacts of special size and 
shape — but few can equal Callite in the devel- 
opment of metals and alloys for specific con- 
tact applications. That takes engineering skill 
— manufacturing know-how. Callite has both. 
Callite engineers—collaborating with hundreds 
of manufacturers — have developed superior 
contacts for every conceivable type of electrical 
and electronic application. Callite engineers 
will be happy to consult with you. Callite 
Tungsten Corporation, 547 Thirty-ninth Street, 
Union City, New Jersey. Branches in Chicago 
and Cleveland. 





















MOLYBDENUM 
This contact was designed 
for a famous manufacturer 
of telegraph relays. Callite 
Molybdenum is noted for ; 
purity and closely controlled 4 
grain structure. 4 


{ 
1 
i 


PLATINUM-IRIDIUM 
This is an ignition contact — 
developed by Callite for a 
famous motor manufacturer. 
Callite Platinum-Iridium Con- 
tacts are unexcelled for low 
factor of metal transference. 




























PLATINUM PLATINUM-RUTHENIUM 


¢ Developed for a recording : 3 Designed for a prominent 
voltmeter, this contact fol- ie clock maker, this Callite 

. . . / ae", ‘ 
lows minor surges in hi- 4 ay . Contact operates an electric 
power transmission lines. i ye alarm. Callite Platinum- 


Callite Platinum Contacts 
are unsurpassed for delicate 
instruments. 












Ruthenium may be used in 
place of iridium where costs 
must be held at a minimum. 


‘ 


a een 
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PALLADIUM Standard and special shapes in tungsten, 
molybdenum, silver, platinum, palladium 
and alloys of these metals. Write for Cata- 
log. No. 152 which describes stock contacts 
and extraordinary designs used in special 
applications. 


Precision control of X-ray 
equipment is this contact’s 
job. Callite Palladium Con- 
tacts are ideal for this 
service as well as other 
similar applications. 





Vv CALLITE 
} CONTACTS 
= =H i. 

| oe CONTACTS 
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SEND FOR OUR 4-PAGE BULLETIN 


The G.S. Bulletin describes many 
different types and applications of 
G.S. Small Gears. Please ask for a 
copy on company stationery. 


FRACTIONAL A 
Cy 
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GET THE FRIENDLY COOPERATION OF EXPERTS 


If a small gear problem is involved, “put it up to G.S.!"" Get the valuable 
aid that only a highly trained staff of Fractional Horsepower Gear Special- 
ists can give. They'll gladly suggest any necessary changes in design that 
will tend to improve its operation or make it more economical to produce 
in quantity. The G.S. organization of Small Gear Craftsmen offer you a 
combination of specialized skills, long experience and mechanical fa- 
cilities unequalled in the history of the industry. We regularly serve many 
of America’s biggest and most particular Small Gear users. Will you tell 
us, please, just how we can best serve YOU? 
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the largest placer dredges ever built in the United 
is intended for tin mining service off the East Indies. 
lassive equipment of this order presents a problem in 
maneuvering, particularly under such variable conditions 
as dredging. Where loads are massive and maneuverability 
tough—the Ward Leonard system of control has always been 
‘recognized as the only truly dependable means of regulating 
motor speeds. Hence its selection for this se job. 





WARD LEONARD 


Where Casic Design in Ebeitiie 


a 


ZT NY Om 
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Knowing the result you want to obtain with an electric con- 


trol, it is often possible to modify a Ward Leonard basic design 
to meet your specific requirements more efficiently and without 


yes 


the usual high cost of a ‘“‘special’’. 


BLUE MEANS cul0= gineering 


In resistors, rheostats, relays and other electric controls, the 


distinctive blue identifies Ward Leonard ‘“‘result-engineering’’. 


Aida GOS A RSG ara ed ee eS 


Please request on business letterhead 


WARD LEONARD ELECTRIC CO. 


Mount Vernon, New York * Offices in principal cities of U.S. and Canada 


RESISTORS « RHEOSTATS ¢ RELAYS «+ CONTROL DEVICES 








For manufacturing, domestic, 


industrial and utilities 


wiring a 


Specify wire and cable insulation 
made from GEON Plastics 


8 REASONS WHY... 


Excellent electrical properties 
Thin coating of insulation 

More conductors in a given space 
Ease of handling 

Easy stripping 

Light weight 


+ + + + & HF F 


Resistance to ozone, wear, sunlight. 
water. chemicals. and most other 
normally destructive factors 


* 14 colors including NEMA standards 


Be sure to specify wire or cable insulated with GEON in 
order to get ai] these advantages. Or, for information 
regarding special applications please write Department 
I-7, B. F. Goodrich Chemical Company, Rose Build- 
ing, Cleveland 15, Ohio. In Canada: Kitchener, Ontario. 





eS & 
B. F. Goodrich Chemical Company 0.22.2... 
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a toolmaker learns 
a lot about Brass 


In his early training, he soon learns that brass is a 
machinable metal . . . that cutting tools take to it like 
a duck to water. 

He learns, too, that brass is a workable metal... 
that it can be spun, stamped, pressed, coined, upset 
or drawn with consistent accuracy and uniformity. 

And, in the years that follow, he becomes aware of 


yet another asset of this easy-to-use metal...its de- 


pendability. For products made of brass are strong, 


durable and rustless ...economical...high in quality. 


The American Brass Company is Industry’s largest 
supplier of brass and other copper alloys in all stand- 
ard compositions and in practically all commercial 
shapes. Its facilities for serving you include 10 Manu- 
facturing Plants, 5 Warehouses, 27 District Offices 
and a network of Distributors throughout the Nation. 


next page, please... 


THE AMERICAN BRASS COMPANY 
General Offices: Waterbury 88, Connecticut 





















Brass Serves Best 


IN PRODUCTION 
IN PERFORMANCE 


The forming, perforating, threading, machining, plating and 
polishing operations necessary to fabricate the Basket Sink 
Strainer Assembly, shown here, could be performed effec- 
tively and efficiently on only one metal, a brass alloy. Equally 
important, this product must give years of satisfactory per- 
formance in corrosive service—and sell at a competitive price. 

To obtain these essential qualities, the Frost Company of 
Kenosha, Wis., depends on Anaconda Brass, furnished to un- 
varying and precise specifications for composition, grain size, 
temper and finish. The Technical Department of The Ameri- 
can Brass Company is ready to confer with you on any metal 


problem involving a combination of required properties. 


AnaConnA 


from mine to consumes 
2 


‘\ 
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COPPER and BRASS 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 





Subsidiary of Anaconda Copper Mining Company 


In Canada: Anaconda American Brass Lid., New Toronto, Ont. 



























VER see a blanket with a brain? This little 
bedside control case is the “brain” of the 
General Electric Automatic Blanket — the last 
word in sleeping comfort. It keeps the blanket at 
the right warmth, despite changes in room tem- 
perature. An important feature of the control 
case is the G-E Neon Glow Lamp that lights up 
when current is on and serves as a reminder to 
turn off the blanket in the morning. 
This tiny lamp uses less thai: two 


cents worth of current a year! 


Successful appliances for every 
home use are similarly equipped 
with G-E Neon Glow Lamps—‘‘the 


Automatic blanket control keeps an eye open all night— 
glow that lets you know.’ this tiny G-E lamp, that glows when blanket is “‘on.” 





dit k profi ( 
,..and it keeps an eye on profits too: 
7 HESE few appliances merely hint at the hun- 
dreds of ways General Electric Glow Lamps 
| are used to add convenience, beauty, safety and 

. . . | 
| sales appeal to electrical equipment of all kinds. 
a Perhaps you, too, will find a valuable profit oppor- 
| tunity in the following G-E Glow Lamp features: 
| ~\) 1. Distinctive orange-red glow—high visibility. 


2. Dependable long life—NE-2, featured above, has 
life rating in excess of 25,000 hours. 





AUTOMATIC IRON uses glow 
lamp to indicate when heat is 
just right. 


ELECTRIC RANGE. Glow lamps 
indicate when any switch or any 
oven setting is “‘on.”” 


3. Low current consumption—as little as 1/25 watt. 
4. Low brightness, low heat. 


. High resistance to shock and vibration. 


a w 


. Can be installed in small space. 


“1 


. Variety of sizes and wattages. 


8. Operate directly from regular 105-125 and 210- 
230 volt circuits, AC or DC. 


REMEMBER— Every electrical device should have a live cir- 
cuit indicator. G-E Glow Lamps are ideal for this purpose. 


SEND FOR free bulletin containing full information on G-E 
Neon Glow Lamps and their application to your product. 


G-E LAMPS 


GENERAL €} ELECTRIC 


ee | Nela Specialty Div. Lamp Dept., 1 Newark St., Hoboken, N. J. 





IRONER. Glow lamp pilot light 
helps to avoid leaving appliance 
“on” by mistake. 


WATER HEATER. Glow lamp 
lights up when desired water 
temperature is reached, 
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PYrostee 
STAMPING SKILL 


‘tunes in’ “Emerson Radio 
to Quality at 
Low Cost 





Precision stampings like this chassis for an 

Emerson pocket-size radio can’t be “banged out.” 

This small, intricate part contains 25 holes (count 

’em) and 8 tabs. All operations must be rigidly con- 

trolled to provide exact hole locations and to hold the 
positions of the formed tabs to extremely close tolerances. 

The chassis is blanked, formed, notched, slotted, lanced, pierced 

and tapped. The small size of the finished product requires ex- 

tremely accurate stamping—yet high production speeds are 

obtained, quality upheld and costs are lowered. It is furnished to 

the customer complete, ready for plating and assembly. 
Solving stamping problems of this kind is all in the day’s work 
to Presteel—but much night work may go into their solution. 


Chances are, we can help you solve yours. 


*Emerson Radio and Phonograph Corporation, New York 


RCESTER PRESSED STEEL CO. 


0 EELS AND OTHER METALS COLD FASHIONED SINCE 1883 


— 607 BARBER AVENUE, WORCESTER 6, MASS. 


Representatives in Alexandria Virginia, Buffalo, Canton Obio, Chicago, Denver, Detroit, Fort Worth, Indianapolis, Los Angeles, New York, Philadelphia, Syracuse, Toronte 
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FIGURE 1 


SEALING ROTARY 


FIGURE 2 





PUMP SHAFTS EFFICIENTLY 


Simple compressible rings are effective and economical 


Simple compressible rings provide efficient and in- 
expensive means of sealing rotary pump shafts. Such 
rings effectively prevent seepage of air into the pump 
as well as leakage of the pumped medium. Since this 
kind of seal does not depend for its effectiveness upon 
springs, fingers, or other mechanical parts, it is rela- 
tively low in cost. 

Armstrong’s Cork-and-Synthetic-Rubber Composi- 
tions make effective ring-type seals. These composi- 
tions combine the properties of the various synthetic 
rubbers with the true compressibility of cork. Under 
compression, each air-filled cell of cork acts as a self- 
contained spring. Constant radial pressure is. main- 
tained against the shaft without extrusion of the 
sealing material. 

While cork-and-synthetic compositions normally 
are high-friction materials, scoring and friction losses 
are easily prevented by a factory-applied lubricant. 
One lubrication lasts for the life of the seal. 

Figure 1, given above, shows the load end of a vane- 
type pump. This unit is designed to operate with light 
oil at 1,000 psi, at a maximum temperature of 158° F. 
Assembled seals had been used on some models and 
a low-priced composition seal on others. Assembled 
seals were expensive and called for close assembly 
tolerances. Composition seals tended to take a perma- 
nent set and leaks often resulted. 

DC-100, one of Armstrong’s Cork-and-Synthetic- 
Rubber Compositions, now is specified for all models 


SEND FOR FREE BOOKLET. Write for 
the new, 20-page 1947 edition of 
“Armstrong's Gasket and Sealing 
Materials."’ It includes specification 
data on more than 40 of Arm- 
strong's resilient sealing materials 


of these pumps. DC-100 prevents aeriation problems 
as well as Joss of pumped fluids. It provides a greater 
safety factor and gives a more positive seal for a 
longer period of time. Its compressibility allows the 
manufacturer to widen his tolerances, thereby effect- 
ing machine-time savings. Compressibility also en- 
ables this material to absorb lateral compression 
without extruding in a radial direction. 

Figure 2 shows DC-100 used also as a head gasket 
in the same pump. This material provides a much 
greater safety factor than the material previously 
used. Nevertheless, gasket cost is practically the same 
because gasket volume could be considerably reduced. 
DC-100 also permits metal-to-metal contact. Thus 
cumulative tolerances may easily be taken up. Fur- 
thermore, since DC-100 is not fragile, this gasket can 
be re-used if desired when disassembly in the field 
is necessary. 

Because of conditions present in your particular 
application, DC-100 may not be the material we’d 
recommend for you. We suggest, therefore, that you 
discuss your sealing or gasketing problem with an 
Armstrong Representative when you are designing or 
redesigning your equipment. He’ll suggest suitable 
materials and provide samples for testing. 

If you prefer, send details and working drawings 
to us for review. You will find our recom- = 
mendations keyed to good current gasketing | A) 

S&S 


practice. 


AOL) ide) 
GASKETS - SEALS - PACKINGS 





and also helpful hints on their proper 
application. Write to Armstrong Cork 
Co., Gaskets and Packings Dept., 
9507 Arch Street, Lancaster, Pa. 







Cork Compositions * Cork-and-Synthetic-Rubber Compositions 
Synthetic Rubber Compounds J Te eel Oa) tae lal etter 


Fiber Sheet Packings e 





tT Me te tJ Natural Cork 
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HERE’S 


OPPORTUNITY WITH A CAPITAL “O”- 





“INDUSTRIAL CITY” 
Kansas City, Mo. 







Ct 


INVESTIGATE “INDUSTRIAL CITY” 






A special factual brochure, entitled “Industrial 
City”, has been prepared to help you judge the 
suitability and advantages of this fine, modern 
facility as a home for your business. It describes 
the many ways in which the space you may want 
can be organized for profitable production. It 
contains full information on the favorable rental 







Note unusual clear- 
ance—16 to 21 om. 
basis—tells you how to go about acquiring space 


in this premier structure. 

Write for your copy of “Industrial City” 
brochure today. Send your inquiry direct to 
War Assets Administration, Office of Real 
Property Disposal (P.O. Box 1037), Troost and 
Bannister Road (95th Street), Kansas City, 
Missouri. . 

This great property may be personally inspect- 
ed any business day. Your own engineers and 
experts can make arrangements to study every 
aspect of the property to determine its advantages 
for you. Representatives are on the spot to 
Gjass-block wells Pro- answer all questions and help in working out 
vide flood of daylight. : arrangements to meet your specific requirements. 
: Title to the property will remain with the 
Federal Government and the Navy Department 
in the interest of national security. 
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| eror many «SMALL BUSINESS 


“Thi ionally Favorable 
This Superb Plant Offers Exception 
sealtan for Manufacturing Nearly Any Product 





ALL UTILITIES AND SERVICES ... ADAPTABLE SPACE 
MODERATE RENTALS... PRIME LOCATION 


Here is an outstanding opportunity for a broad 
range of manufacturing organizations to place 
their operations in a highly favorable industrial 
location and to participate in the profit poten- 
tialities of this modern industrial community. 

War Assets Administration now offers space 
for lease in the great government-owned manu- 
facturing plant at Kansas City—a plant generally 
acknowledged as one of the finest industrial 
structures ever built. The leases will be for periods 
up to 10 years, subject only to simple, straight- 
forward stipulations in the interest of National 
Defense. Leases will be based on floor area and 
space requirements. The plant was originally 
built and operated for the production of Pratt & 
Whitney aircraft engines. It is offered for lease 
on a multiple tenancy basis, permitting smaller 
industrial organizations to share a common 
roof and common utilities and services and, at 
the same time, have the advantages of adequate 
space, proportionately equitable rentals and 
selected location. 

The space to be leased aggregates nearly 
3,000,000 sq. ft. in six buildings, all modern, all 
designed for maximum efficiency and economical 
operation. The over-all layout and physical plan 
provides outstandingly practical opportunity for 
many types of producers. The total productive 
area originally allowed for employment of 20,000 


al 


WAR ASSETS ADMINISTRATION 


OFFICE OF REAL PROPERTY DISPOSAL 


people, many of whom want to go back to 
work in this plant for you. 


Building clearances and arrangements permit 
unusually broad ranges of machinery and equip- 
ment layouts and overhead work space. Personnel 
facilities, locker and washroom space, and other 
elements, are of superior design. 

This plant is situated at Troost Avenue and 
Bannister Road (95th Street) and has spur track 
and three sidings of the Missouri Pacific Rail- 
road. Paved roads lead to arterial highways. 
There is barge service at Kansas City to the 
Mississippi. Water is supplied by Kansas City; 
sewers are in and connect with the city system; 
power and light is furnished by Kansas City 
Power & Light Company and natural gas by 
Panhandle Eastern Pipe Line Company. 


The advantages of a Kansas City, Missouri, 
address are well known. Whether you have a 
small or large operation, you have the advantage 
here of an established, growing market, fine 
transportation and economical distribution. Kan- 
sas City has a top reputation as a good town to 
live in, to work in, to sell from. 


Already there are mounting bona fide inquiries 
for rental of space in this superb industrial com- 
munity. Business and labor of Kansas City are 
for it, and will be for every tenant. 


/ 


| 









Post Office Box 1037, Troost and Bannister Road (95th Street), Kansas City, Missouri, Telephone: Delmar 3500 
1038-T 
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| PRACTICAL CONSIDERATIONS IN 












o | 
Seamed 
, m | 
| a} 
| | w~ | 
| “4 
| } = | 
offset by the savings in metal and in machining costs. =z 
| The coring has also reduced the section thickness of @) | 
the side walls to approximately 1/16”, although the 
| flanges at the top and one end are “beefed up” to o | 
provide sections suitable for sanding to obtain gasket m 
| surfaces. ~“ | 
Q. 
| ALLOY SELECTION = | 
| Good die casting design is of no avail unless tne proper | 
alloy is selected. Furthermore, it is imperative that 
| any alloy used in die casting production be carefully | 
formulated with respect to every element involved to 
| insure maximum mechanical properties and dimen- | 
sional stability. If a zinc alloy is used, your die caster 
| should provide one of those shown in the table below. | 
These alloys are covered by specifications of the 
| American Society For Testing Materials and the | 
| Society of Automotive Engineers. 
| 
| Composition of Zinc Alloys For Die Castings 
| cmeeuint IMD nat | 
5.1. M.- 5.1. M.-XXV | 
| % by Weight $.A.E.-903 $.A.E.-925 
CORING ELIMINATES MACHINING —__—_—_———— 
| Copper .10 Max. .75 to 1.25 | 
In designing die castings, remember that holes and Aluminum 3.5 to 4.3 3.5 to 4.3 
| recesses can easily be cored in the casting operation, Magnesium .03 to .08 .03 to .08 | 
thus eliminating the need for much machining. Where Iron, Max. -100 -100 
possible, such openings should be so located that they Lead, Max. -007 -00 | 
will be parallel to the die motion, in which case they mee Max. 005 005 
| _ can be formed by cores which are fixed to, or form — _ a 005 | 
: : inc Remainder Remainder 
integral parts of, the die. 
| In addition to savings in machining costs, cored *Composition as provided in A.S.T.M. and S.A.E. Specifica- | 
. : tions. The Zamak alloys meet these specifications but are 
holes provide the following advantages: held within closer limits as to composition, | 
| 1. Holes and recesses are accurately sized and pre- eee ee ane oe a oe. ymreid = 
cisely located. Company and used in the die casting industry. | 
| 2. The quantity of metal required per casting is 
| minimized. | 
3. Section thickness can be kept more uniform. For additional data on die cast- | 
. | 4. Overall cost is reduced. ing design ask us—or your die | 
When holes are required at angles not parallel to casting source—for a copy of the 
| the motion of the die, movable cores are used to per- booklet “Designing For Die | 
mit casting ejection. This may result in increased die Casting.” . 
| cost and reduced casting rates, but the expense is fre- | 
quently justified. A good case in point is the zinc alloy 
| die casting shown above (a drain housing for an | 
automatic washing machine). Send for your copy * 4 | 
| Cores are pulled in four directions to form the vari- “ | 
ous holes and recesses in this casting. The small RECT 
| bosses on either side (A) are cored by fixed projec- | | 
tions in each half of the die, but the flange opening 
| and screw holes at the top of the casting and the open- | 
ings at either end require movable cores. In addition, 
| | 
| 





the angle of the hose outlet at the bottom (B) neces- 

sitates the use of a slide (movable portion of the die). | 

The added cost of this complicated coring is easily | 
The New Jersey Zinc Company, 160 Front St., New York 7, N. Y. FOR DIE CASTING ALLOYS 


ee 
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Manufactured 
in accordance with NEMA specifications 


Approved by TYPE AF, Al, A, SPECIAL CONSTRUCTIONS 


Underwriters’ Laboratories, Inc. 
COPPER, NICKEL OR MONEL CONDUCTORS 


Representatives in Principal Cities WRITE FOR CATALOG © SAMPLES ON REQUEST 


RHODE ISLAND INSULATED WIRE CO,., Inc. 


sg BURN HAM SVE. Sc em eNS TON 


JULY 1947 





This Shaver Holds 
PACU t es 
In Its Arms 


a i ee 


Excellent design and engineering are matched 
by careful material selection throughout. Contact 
RTL Cam LeU Lee tea 


or photo, are of .020* half-hard Monel strip. 


When the Collman Mfg. Corp. of — could result from the incessant vibra- 
Erie, Pa. put their new electric shaver tion. 


on the market, they insisted that it W hat metal would you have chosen 


make good on 2 points... long life for this vital part? 


and trouble-free operation. . : ; 
Collman engineers found their an- 


They realized that the success or cunt tn Mail”... one af tin Meee 


failure of the motor depended on the Nickel Alloys. This metal shows high 


behavior of the breaker arms. Vibrat- stability at elevated temperatures. 


ing at thousands of times per minute, It’s hard, tough, rustproof. Also, of 


these arms hold the secret of the special importance, Monel can be 


9 
shaver’s dependable performance. readily worked in extremely small 
Even when warmed up, these arms sizes. 
work perfectly .. . resist distortion Whenever you must solve a tricky 


which might throw out the accurate metal problem, investigate INco 


adjustments between contact points. Nickel Alloys. In addition to strength, 
They also must resist corrosion in toughness, and corrosion resistance, 
steamy bathroom atmospheres. And, __ each offers special characteristics for 
they have to lick metal fatigue which __ special electrical jobs. *Ree. v.s. Pat. om 
EMBLEM. OF SERVICE 
“Tremendous Trifles” is a collection of practical ideas used by 
electrical equipment manufacturers in solving numerous problems NICKEL eT ETT ALLOYS 
with Monel and other Inco Nickel Alloys. Write for free copy today! MONEL* * “K’* MONEL * “S’* MONEL 


“R’’* MONEL* “KR”’* MONEL * INCONEL* 
THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL STREET, NEW YORK 5, N.Y. NICKEL * “L’* NICKEL * “Z’* NICKEL 
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The need for transmitting great horsepower 
in a small space was the problem facing the 
industrial designer of an abrasive blaster. And 
a Dayton V-Belt Drive solved it. 

This is another outstanding example of the 
flexibility of Dayton V-Belt Drives. And the 
ability of Dayton V-Belts to perform in excess 
of standard requirements under all operating 
conditions . . . unaffected by dust, oil, heat, 
liquids . . . is another of the many reasons why 
more industrial designers consistently specify 
Daytons for original equipment. 

No matter what type machine you design, or 
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what size it is, Dayton V-Belts will transmit 

power to it more efficiently, more economically. 
Remember, a Dayton Power Transmission 

Specialist is always ready to help you... 


DAYTON RUBBER « DAYTON, OHIO 


wows RAYow Cords 


PROVIDE DAYTON V-BELTS WITH 


1. Minimum Stretch 2. Greater Flex Strength 
3. Longer V-Belt Life 


% Rayon cords are specially processed by Dayton for 
use in V-Belts to provide the most efficient and eco- 
nomical power transmission service for your machine 


needs. For the complete story write for booklet A-469. 








KAISER ALUMINUM 


HOW PERMANENTE METALS—IN A SINGLE YEAR—HAS BECOME A KEY FACTOR IN 


One year ago, for the second time in over half a 
century, a new force stirred the aluminum industry. 


After careful planning and organization, The Per- 
manente Metals Corporation—led by Henry J. 
Kaiser and associates—started to carve out a per- 
manent place in the aluminum world. 


The first objective: To produce aluminum in tre- 
mendous volume and thus offset the shortage which 
was then crippling the production of finished 
products. 

That this objective was achieved . . . and surpassed 
. . . is revealed by one statistic—175 million 
pounds of plate, sheet, and strip aluminum in the 








AMERICAN INDUSTRY—PRODUCING 175 MILLION POUNDS OF KAISER ALUMINUM! 


first year. Almost as much as the entire industry 

produced in the most productive year before the 
! 

war! 


The pictures and text on these pages partially 
reveal how this was done. 


What they cannot hope to portray is how admin- 
istrative vision, technical skill, and a completely 
coordinated operation combined to make such 
production possible. 


This same combination is now achieving Perma- 
nente Metals’ second objective—to make Kaiser 
Aluminum, already second to none, the finest in 


the land! 


Paes a ees Se ts : 

1. From bauxite processing to finished product—This chart 
gives a step-by-step picture of Permanente Metals’ 
aluminum operation . . . which controls the production 
of quality aluminum from its huge bauxite processing 
plant at Baton Rouge, Louisiana . . . through its mam- 
moth reduction and finishing plants at Spokane and 
Tacoma, Washington. Such integration assures fast, 
reliable service. o 





i ests 


“2. Preparing the “pig” —Operating eight modern pot lines, Permanente’s reduction 
plants at Spokane and Tacoma, Washington, can turn out over 700,000 pounds of 
pure pig aluminum daily. This pig aluminum is then sent to the rolling mill, also 
in Spokane, where it is converted into alloyed ingots and then rolled into plate 
sheet and strip. 
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sone: 


3. Down the “hot line” —Permanente Metals’ 53-acre Spokane rolling mill is 
one of the largest, most modern plants of its kind in the world. An example 
of its up-to-the-minute equipment is the “hot line,” the giant rolls which 
convert alloyed aluminum ingots into sheet. This rolling mill is capable of 


producing 288 million pounds of Kaiser Aluminum a year. 


aT 
FT| 


mA 


* 2 ‘ aa : 
5. Ready to go—Here is the result of just one day’s rolling mill pro- 
duction of Kaiser Aluminum. Ready to ship, it will go into aircraft, 
buses, building materials, house trailers, appliances, garage doors, 


Ready to serve you—70@Qy... 
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4. Quality first—With production reaching new peaks, Perma- 
nente Metals is now concentrating on producing the highest 
quality aluminum ever offered to manufacturers. Constant 
chemical and physical tests plus infinite care in handling assure 
that customer requirements ‘are not only met, but exceeded. 
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kitchen utensils . . . will be welcomed by scores of America’s leading 
manufacturers who rely on Permanente Metals for quality aluminum, 
fast, dependable deliveries, and an eagerness to be of service! 


Kaiser Aluminum 


DISTRIBUTED BY PERMANENTE PRODUCTS COMPANY, KAISER BLDG., 


Seattle, Wash. * Oakland, Calif. - Los Angeles, Calif. + Dallas, Texas - Wichita, Kan. - 
* Detroit, Mich. + Boston, Mass. « Hartford, Conn. - Buffalo. N.Y. - New York City, N.Y. - Philadelphia, Pa. - Washington, D.C. 


Chicago, Ill. - Cincinnati, Ohio +» Cleveland, Ohio 
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a Permanente Metals product 


.. WITH OFFICES 


* St. Louis, Mo. + Atlanta, Ga. - Minneapolis, Minn. + Milwaukee, Wis. 


OAKLAND, CALIFORNIA IN- 


Kansas City, Mo. 
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Your Business is Never BOMBARDED by BLACKBALLS 


.-- when you bring it to 


BRISTOL BRASS 


At Bristol, you'll find simply the old- 
fashioned “Welcome Mat’’—instead of 
mental moats, portcullis personalities, 
and paper parapets bristling with an- 
cient, crotchety characters. 

For Bristol runs its modern mills on 
the principle that a business should be 
run to earn and keep the friendship of 
its customers—and not for the purpose 
of making them feel that theit business 
needs are like applications being passed 


upon by the board of governors of the 
Old Methusalem Club. 


From P. A. to President, all doors 
are always open to you, at Bristol Brass. 
Here you'll get friendly, competent, 
and instant attention to your needs for 
Brass sheet, rod, and wire — no matter 
what your product, no matter what 
alloy-specifications you have in mind. 
Bristol’s mills have new equipment 
and new capacity, backed by 98 solid 
years of experience in quality-control. 


And if you have a problem in engi- 
neering Brass into present or projected 


products, then Bristol's Sales Engineer- 
ing Department has the answers you're 
looking for . . . including proof of the 
fact that, regardless of temporary prices, 
Brass still remains the most economical 


metal in the long run. Write. 


THE 


BRISTOL BRASS 


CORPORATION 
Makers of Brass since 1850, Bristol, Conn. 


New York Office: 15 Park Row, New York City 
Pittsburgh Office: 438 Oliver Bldg., Pittsburgh, Pa 
Rochester Office: 616 Temple Bidg., Rochester, N.Y 

Providence Office: 827 Hospital Trust Bldg., 
Providence, Rhode Island 
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hOPP 


COLOR FILTERS AND LENSES 
«pind, nowy ob for igh! 


Traffic signal lenses, marine and airport 
signal lights, color filters for stage lighting 
and spotlights are familiar examples of 
Kopp Color Filters and Lenses. Beam- 
control is a feature of some of these prod- 
ucts; selective transmission of a portion of 
the spectrum is common to all. 

More and more these qualities are regu- 
larly employed in new and different ways. 
For example, there are numerous applica- 
tions for ‘‘black light’’ and infra-red or heat 
rays. To obtain these, you need merely 
interpose the proper Kopp lens between 
source and objective, and you will traris- 
mit the desired rays. There is a Kopp 
railroad signal lens that concentrates its 
beam straight ahead, but has a supple- 
mentary lens built in to deflect a small 
beam into the eyes of a passing locomotive 
engineer as added precaution. By such 
means, light is employed to do jobs for- 
merly not done at all, or done less effec- 
tively by other means. 

Kopp has been a leader in developing 
filters and lenses that find new jobs for 
light! We will gladly share with you our 
extensive experience in this and other 
glass-application fields. 









































KOPP GLASS, tn. 


Swissvale, Pa. 
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TOMORROW'S BEARING — 
TODAY 


This revolutionary forward step in bearing 
design has proved itself on the toughest 
assignments for the past eleven years. It is 
not only a highly efficient precision bear- 
ing, but its self-sealing features also help 
you improve the performance and lower 
the cost of producing your own ipment 
through streamlined design. Here are wd 
the facts: 
Standard Type | 


- @ 100% more grease capacity than any other 

standard self-sealed bearing. 
Uy @ Factory packed with Norma "Stability-Tested” 
ite @ grease. Relubricate only after years of service. 
@ Grease retained close to balls and 





¥ 
i 
t 
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ba: raceways by built-in, wearless seals. 

Beard @ Flanged seals with grease grooves 
provide adam against leakage; prevent 

a entrance of dirt. 

f @ Eliminates up to 10 machining 
operations and up to 22 parts 
required with some con- 

pills ventional mounting. 


ou @ Prevents slippage, peening, 
e cocking — obviates use of steel 
inserts in soft metal housings. 
@ Increases shaft strength; reduces over- 





hang; provides compactness — locknuts 
and wide sealing parts are eliminated. 


PATENTED BY NORMA-HOFFMANN 


AVKMA-AVFFMANK’ 


HERE ARE MAJOR VARIATIONS : 


PRECISION BALL, ROLLER AND THRUST BEARINGS 





Shoulder (snap) -Grease fillingepen- Permanently NORMA-HOFFMANN BEARINGS CORPORATION 
| wire. No housing img. Shoulder ring sealed. For shafts STAMFORD, CONNECTICUT 
| shoulders needed. optional. Seals re- under 20 m/m. Seals FIELD OFFICES: New York, Chicago, Cleveland, Detroit, 
i Seals removable. movable. not removable. Pittsburgh, Cincinnati, Los Angeles, 


| ‘ San Francisco, Portland, Ore., Seattle, Phoenix 
NOTE: Write for ‘Cartridge’ Bearing Catalogue. Address Dept. H 
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CASTING PROBLEM 


SOLVED 17 YEARS AGO 





When the Bulldog Electric Prod- 
ucts Co. re-designed their famed 
Superba lighting panelboards back 
in 1930, their engineers sat down 
with ours to explore plastics. The 
result was this phenolic housing 
offering high dielectric strength, 
great durability, attractive ap- 
pearance and production economy 
for complicated shapes. Today, the 
Bulldog Superba unit is a leader 
in the field. The original mould, 
with modifications for design 
refinements, is still in use after 
paying for itself many times over. 


aes 


Teal 


a) 
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Whats newfangled 
about plastics ? 


Les admit it—Sunday supplements to the contrary, moulded 
plastics have limitations as definite as their advantages. Blame it 
on war-time shortages or blame it on over-enthusiasm, these limi- 
tations have sometimes been ignored with unhappy results. 


Nevertheless, the phenomenal growth of the plastics industry 
proves that sound applications engineered by careful custom 
moulders have far outnumbered the unwise uses. We have made 
a practice of rejecting misapplications at Kurz-Kasch—turning 
down many jobs offering immediate profits but long term grief. 
If we work with you on plastics, rest assured of this—plastics will 
be to your advantage in physical characteristics and costs—your 
design will assure you of simplified production and protracted 
use—your moulds will be engineered for many, many years of 
increasingly profitable life. 


FOR OVER 31 YEARS PLANNERS AND MOULDERS IN PLASTICS 


Kurz-Kesch, Inc. © 1419 South Broadway °* Dayton 1, Ohic 


Branch Sales Offices: New York * Chicago * Detroit * Los Angeles * Dallas 
St. Levis * Toronto, Canada * Export Offices: 89 Broad Street, New York City 





If you want to Save Money . 
IN SILVER APPLICATIONS 


ENERAL PLAT 


Laminated Metals 


Why pay the high cost of solid 
silver when General Plate 
Laminated Metal... precious metal 
permanently bonded to inexpensive 
base metal . . . gives you the performance 
characteristics of solid silver yet costs you 
considerably less > 


By permanently bonding silver to base metals, 

General Plate gives you such laminated sheet, 

wire and tube combinations as edgelay, inlay, wholly 
covered or covered one side or both. Thus you get the 
silver exactly where you need silver performance but 
without the expensive solid silver cost. 


You get other advantages, too. General Plate Laminated 
Metals are easier to fabricate, are more workable, have 
better spring properties, are easier to solder, and provide 
structural and mechanical properties not obtainable in 
solid silver. | 

General Plate Laminated Metals are also available in 
many other precious to base metal and base to base metal 
combinations. Investigate these versatile metals. Write 
for information or engineering assistance. 


GENERAL PLATE DIVISION 


of Metals & Controls Corporation 
50 Church St., New York, N. Y.; 205 W. Wocker Drive, Chicago, Ill.; 2635 Page Drive, 
Altadena, California; Grant Bidg., Pittsburgh, Pa. 


ATTLEBORO, MASSACHUSETTS 


SHEET 


TUBING 
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James Watt—(1736-1819) 


FIRST io build a practical steam engine 


ees oes 
re 


hey 


James Watt, a Scottish instrument maker, began his 
experiments when he received a model of the New- 
comen atmospheric engine to repair. This early engine 
was simply a pump employing steam to raise a piston 
and atmospheric pressure to return the stroke. Watt 
admitted steam to both sides of the piston alternately. 
He also changed the reciprocating motion into rotation 
with a crank and connecting rod—producing the first 
practical steam engine. The unit of electrical power is 
named in his honor. 
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in TABLE MOUNTING 
CAGES 


Used to prevent me- 
chanical injury to the 
rheostat or human 
contact with electri- 
cally “live” parts. 
Tabletop mounting, 
ventilated enclosures. 


aatttt ities, 


A 


with TOGGLE SWITCH 

and EXTRA LUG 
Permits dual switching 
of rheostat and inde- 
pendent circuits. Rheo- 
stat winding is termi- 
nated at an extra lug 
located where the 
switch opens. 





TANDEM 
ASSEMBLIES 


Ohmite rheostats can 
be mounted with two, 


three, or more in tan- 
dem, for simultaneous 
operation of several 
circuits by one knob. 


with BUSHINGS 
for special 
panel thickness 


Rheostats can be fur- 
nished with extra-long 
bushings and shafts for 
panels over 4” and 
up to 2” in thickness. 
Five bushing lengths. 


with SCREW 
DRIVER SLOT 
SHAFT 


Shaft ends can be slot- 
ted for operation with 
a screwdriver, where 
few adjustments are 
needed. Minimizes 
tampering with setting. 


with DEAD LUG 
OFF-POSITION 


Opens the circuit at 
the high resistance po- 
sition as the contact 
passes on to the lug, 
which is disconnected 
from the winding. 


with SNAP-ACTION 
OFF POSITION 


Opens the circuit at 
the high or low resist- 
ance position. The con- 
tact brush snaps into 
an insulated notch 
next to the lug, provid- 
ing indexing. 


with DEAD-SECTION 
OFF POSITION 


Opens the circuit at 
the high or low resist- 
ance position as the 
brush passes off the 
lug onto an insulated 
section. Medium duty. 


with TOGGLE 
SWITCH 


Toggle switch is oper- 
ated with a positive 
snap by the rheostat 
arm at either end po- 
sition. Used for heavy 
duty applications, 
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SOLVE 





Already design engineers have utilized the SB-1 for 
over 10,000 low-voltage circuit-sequence combinations. 
A few of the many applications include control switch- 
ing of machine tools, solenoids, motors, circuit breakers, 
and electronic apparatus; and the transfer switching of 
meters and instruments. 

There’s a standard SB-1 for most jobs. Even for off- 
standard applications you still benefit from standard- 
ization. “Custom-made” SB-1's can be built by using 
standard parts to control practically any sequence of 
operations. 

It's easy to select and order the SB-1 to fit your partic- 
ular application. . . . 


WRITE YOUR OWN TICKET... 


HANDLES A variety of attractive switch handles in 
fixed pistol grip, oval, radial, round, and knobbed 
styles as well as removable handles and key locks are 
available. Choose the handle you desire and specify the 
engraving on the escutcheon plate. 


HOUSINGS SB-1 switches are available with water- 
tight, dust-tight, oil-immersed, fabricated-metal, or 
explosion-proof housings. Select the one that fits your 
installation problem. 


CONTACTS Determine the contact sequence from 
circuit and check them off on the contact diagram. 
See example at right.) 

Your G-E sales representative will be glad to assist 
you in the selection of an SB-1 switch to solve your partic- 
ular circuit-sequence problem. Also, ask him for a copy 
of GEA-4746 which gives additional information about 
the all-purpose SB-1, or write to Apparatus Department, 
General Electric Company, Schenectady 5, N. Y. 


your 
SEQUENCE PRO 


WITH THE ALL-PURPOSE 


SB-1 SWITCH 














Approximately 
one-half actual 


a 


Here's the circuit—Control of the air-conditioning equipment for 
railway cars. Contacts of the SB-1 are shown within the colored 


squore. 





This contact diagram provided an easy way to specify the exact 
Circuit-sequence combination needed for the above applicction. 


the job. 
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Regardiess of what your motor requirements 
may be—small motors . . . large motors... 
Wagner makes them all. The motor illus- 
trated is typical of the Wagner line of single- 
phase and polyphase motors. 


Owe MOST OBEDIENT SERVANT 


... the Wagner Fractional Horsepower Motor 


Small in size... low in price... but 
it does a thousand different jobs in the 
stores, the shops, homes, schools and 
farms of America. Wagner fractional 
horsepower motors furnish the power 
to operate quick freeze units, com- 
pressors, stokers, pumps, and many 
other motor-driven appliances. 


The unfailing dependability of 
Wagner Fractional Horsepower 
Motors has made them the first choice 
of many manufacturers of small ma- 
chines and appliances. Millions of 
these motors have been built in the 


M47-20 
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huge Wagner plant, and while they 
still play “‘hard to get” they are coming 
from Wagner’s motor assembly lines 
in ever-increasing quantities to help 
meet the pent-up demand for these 
outstanding small motors. 


Whether your motor requirement is 
large or small, Wagner can furnish a 
motor correctly designed to give you 
greater continuity of operation. The 
complete line of Wagner motors covers 
a wide range of types and sizes for 
every application. More than half a 
century of motor building experience 


assures the reliability of every motor 
bearing the Wagner name. Users of 
Wagner motors also profit by our 
quick, convenient, nationwide service 
facilities. 

Twenty-nine branch offices, located 
in principal cities, are ready to assist 
you, without obligation, whenever you 
have a motor problem. Write for 
Bulletin MU-185 for information on 
the complete line of Wagner Quality 
Motors. Address Wagner Electric Cor- 
poration, 6454 Plymouth Avenue, St. 
Louis 14, Mo. 


e ELECTRIC MOTORS + TRANSFORMERS + INDUSTRIAL BRAKES + AUTOMOTIVE PRODUCTS » 
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RRIAGE BOLTS e MACHINE BOLTS e LAG SCREWS e WEATHER-TIGHT BOLTS e COTTER PINS e SEMS e KEY BOLTS e CHAIR and LADDER RODS 


JCTS e DARDELET RIVET BOLTS e CLIP BOLTS e PLOW BOLTS e TIRE BOLTS e SHEET METAL SCREWS e MACHINE SCREWS e STOVE BOLTS e 


ea 


IPS e PHILLIPS SCREWS e CAP SCREWS e SET SCREWS e PIPE PLUGS e HOT PRESSED and COLD PUNCHED NUTS e SKEIN NUTS e BATTERY B 
RODUCTS e CLUTCH HEAD SCREWS e TAIL NUTS e HEEL BOLTS e ACORN NUTS e CAPPED NUTS e SLEIGH SHOE BOLTS e STOVERODS eo ( 


CONNECTING-ROD BOLTS and NUTS e PLACE BOLTS e MARSDEN NUTS e SELF-TAPPING SCREWS ec FITTING-UP BOLTS e U BOLTS e HOOK BOL 


IDS JRE BOLTS 


ELEVATOR BOLTS e 


NG CENTER 


Se ddd a | 


INSERTS e 


AMSON “Bull Dog” Wire Rope Clips perform 
like champions when “the squeeze is on’’. The 
secret of their efficiency lies in the exclusive “Raised 
Saddle” design which distributes the holding pres- 
sure along the center:.portion of the rope “seat”. 
The edges of the saddle are rounded downward 
—thus eliminating the rope-wearing “pinch” and 
chafing of conventional clips. 


The drawing above graphically illustrates the supe- 
riority of the Lamson “Raised Saddle” design. Note 
these outstanding and exclusive features: 


1. Saddle curves downward at edges thus relieving 
pressure and “pinch” on wire rope .. . particu- 
larly when rope enters clip at an angle. 


. Clip is thicker, and therefore stronger, at cen- 


e SEMI-FINISHED NUTS e LAMSON LOCK NUTS 


STOVE RODS e TRACTOR BOLTS and HI-K 


BOLTS e HUB and WHEEL BOLTS e MACHINE SCREW 


UTS e OBLONG NUTS e CABINET BED BOLTS e AIR 


EYE BOLTS e CLEVIS PINS e HINGE PINS e TINNERS 


PINCH SQUEEZE 


HERE 


ORDINARY 
DESIGN 
DESIGN 


tral, raised portion of the rope seat. This allows 
for greater tightening of the clip and a conse- 
quent stronger no-slip grip. 

3. “U” bolt nuts will not tend to loosen up with use 
as with ordinary clips . . . even when the strain 
on the rope is released or reversed. 


For the sake of safety, economy and efficiency, 
you'll be way ahead to specify Lamson “Bull Dog” 
Wire Rope Clips. 


THE LAMSON & SESSIONS COMPANY 
General Offices: 1971 West 85th Street, Cleveland 2, Ohio 
Plants at Cleveland and Kent, Ohio + Birmingham * Chicago 


on ee lal) 


THUMB SCREWS e 


PRESSURE 
RELIEVED 


“RAISED SADDLE” 


ie ea 


FIN HEAD BOLTS 











sai eee sages 


aA huge stock of flexible metallic 
tubing and conduit will be offered on 
competitive sealed bid. 


@ The offering consists of a variety of 
sizes of flexible brass and aluminum 
tubing and flexible steel conduit for 
use wherever protection of cable or 
wire is essential. 


@ Large inventories are held in the 
following Regional Offices: Cincinnati 
— Philadelphia — Boston — Detroit — 
Cleveland—Chicago— Kansas City— 
New York—St. Louis. Write any of the 





Another WA A Bargain in Electrical Material 


above offices or visit your Customer 
Service Center for complete informa- 
tion on this sale. Ask the Regional 
Offices to place your name on their 
mailing lists for offerings of this type 
equipment. 


EXPORTERS! 


Your business is solicited. Much ma- 
terial which is surplus in the United 
States is urgently needed or is readily 
salable in other countries. Watch 
for other offerings; many of them 
may be of interest to your clients. 


OFFICE OF GENERAL DISPOSAL - 48%, 


Uy 
WAR ASSETS ADMINISTRATION B® 


Offices located at: Atlanta « Birmingham « Boston « Charlotte « Chicago + Cincinnati « Cleveland 
Denver + Detroit + Grand Prairie, Tex. + Helena « Houston + Jacksonville » Kansas City, Mo. 





Little Rock Los Angeles « Louisville * Minneapolis « Nashville * New Orleans » New York * Omaha - Philadelphia 
Portland, Ore. « Richmond « Salt Lake City « St. Louis » San Antonio + San Francisco « Seattle « Spokane + Tulsa 
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@ If you get the right answers to 
these questions, you’re one of a select 
group. For “eye-gauging” fools many 
a shopman...even some of the ex- 
perts. In a test that required judging 
the size and pitch of an ordinary 
socket screw, many failed. On the 
job, that means they must take time 
out to find out. 

But there’s no question with a P-K 
Socket Head Cap Screw. The SIZE- 
MARK clearly incised on the head, 
shows the size and pitch at a glance. 
No need to waste time gauging ... or 
chance errors by guessing. This P-K 
“exclusive” will simplify and speed 
up identification ...and assembly 
work. Ask the men in your shop. 

Assembly line operators report val- 
uable time saved because sizes are 
always issued correctly ... tool crib 


A SIZE IS WHAT IT SEEMS ? 


4 Which section is taller, top or bottom? 


What @ze is this Socket Screw? B 


bosses say sorting is made easier, 
speeded up...new help agree sizes 
can be learned faster... all because 
of the P-K Size-Mark. And Sales 
Managers recognize the Size-Mark as 
an added sales feature ...a definite 
aid to customers’ service men in 
reassembly. 


Plus—GEAR GRIP* 
Makes fast fingers, sure fingers... 
makes them slip-proof even when 
oily. Only P-K offers both Size-Mark 
and Gear Grip in Socket Head Cap 
Screws. 


SEND FOR FREE SAMPLES NOW. See P-K’s 
years-ahead advantages in contrast 
with ordinary Socket Screws. Com- 
pare and judge for yourself. Parker- 
Kalon Corp., 200 Varick Street, New 
York 14, N. Y. 


| ME ITS PK..1TE GIZE- MARKED 


P-K SOCKET SCREWS ARE 


AVAILABLE FOR PROMPT DELIVERIES. 
SEND FOR STOCK LIST NOW. 


Another P-K First — GROUND THREAD Socket Set Screws 


Smooth, mirror-bright, clean finished 
threads—centerless ground on hardened 
blanks. Faultless contour and lead, de- 
pendable Class 3 Fit. Free from imper- 


and feel the difference! 


ections common to ordinary cut threac 
fect c to ord t tl 1 
set screws ... a “shining example” of good 
workmanship. Get samples now... see 









ANSWERS: 
1. Top section is taller, 
2. No question if it’s 
Size-Marked! 








*U. S. Pat. 
No. 126,409 
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MORE LOAD —LONGER LIFE 


BALLS BALL BEARINGS ROLLER BEARINGS 


9 mt, Oe oS 


BALI AND BEARING COMPANY, ANN ARBOR, MICHIGAN 
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LONG-LIFE Liboweu 


Sturdily built, carefully balanced Redmond Blowers are 
built in double units for delivery of 100 cubic feet per 
minute (free air), and in single units that turn out 50 
cubic feet. Both are powered with resiliently mounted 
long-life Redmond Type ‘‘L’’ Micromotors. 





TYPE “L” 


edmond 


ICROMOTORS 



















| inemencdeka for value? Well, you’ll find 

plenty of it in these Type ‘‘L’’ low range 
Micromotors—from their economical first 
cost, straight through their long useful years. 


Here value is measured in keen engineering. 
It’s perpetuated in skillful manufacturing... 
and proven in millions of famous products. 


You’re reading about the Value Leaders of 
the entire electric motor industry. These 





Redmond Micromotors represent a sound 
investment, for now and for good. They’re 
uniformly precision built and individually 
checked. They run quietly and smoothly, 
and have earned an enviable reputation for 
dependability. 


Learn the complete story of these Value 
Leaders. Get in touch with Redmond now. 
Ask about the Type ‘‘L’’ Micromotors, built 
in sizes from 1/150th up to 1/40th horsepower. 


Redmond production capacity has been increased . . . prompt deliveries can now be offered. 


Manufacturers of AC and DC Micromotors in sizes up to 1/20th horsepower. 


Kedmond COMPANY, 


Main Offices 


OWOSSO, MICHIGAN, U. S.A. 


Redmond facilities include 2500 employees 
and more than 5 acres of floor area. 


INC. 
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Oscillogram taken on a SO ampere break- 
er showing short circuit with 6450 am- 
peres rms flowing through the breaker 
which interrupted within 14 cycle on 120V 
AC with a power factor of approximately 


- ‘This. was the third operation on a circuit 
having: a capacity of approximately 8000 


Pew e n 
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HEINEMANN 
MAGNETIC CIRCUIT BREAKERS 
Employ High Speed Blowout 


The stationary contact is coiled around an insulated iron core which con- 
nects the steel plates forming a U-shaped magnet. On overloads and short 
circuits, the current flowing through the contact creates magnetie lines 
which force the arc into the arcing chamber and blow it out. As the 
value of the current to be interrupted increases, the quenching effect 
becomes greater due to the intensified magnetic blowout field. 


HEINEMANN ELECTRIC COMPANY 


Established 1888 
99 PLUM STREET _ | TRENTON, N. J. 











In addition to the lustrous white Beetle 
switches and pull handles shown below, 
4 Beetle is available in a wide range of 






brilliant colors. And every Beetle coler is 
all color. 


BEETLE 
Switches 
Stay 

clean, 
cool 


while dinner’s getting hot 


AND THEY OFFER THESE OTHER IMPORTANT ADVANTAGES, TOO... 


BEETLE switches for gas and electric ranges have many advantages for manufacturers and their 
ultimate customers, the housewives. 


Handle BEETLE all you want to. BEETLE remains a cool-looking, lustrous white, in keeping 
with the rest of the stove or range . . . and its color is permanent. 


Don’t be afraid of fire. BEETLE is a thermosetting plastic that will not soften under exposure to heat 
and will not support combustion. It provides both heat and electric insulation. 


Don’t be afraid of chipping. BEETLE is all color . . . it offers great resistance to wear and 
abrasion . . . is mar-proof and chip-proof. ; 


Don’t worry about unsightly stains. BEETLE will not stain. Greases, foods and fruit 
juices just wipe off. 

Don’t worry about performance— BEETLE has been used successfully for stove cocks and 
handles for more than a decade. 


Is there any special data that you would like to have regarding BEETLE—for some specific use? 

Just write—we will be glad to call upon our research, engineering and merchandising staffs for 
suggestions to solve your problem. American Cyanamid Company, Plastics Division, 30-36 Rockefeller 
Plaza, New York 20, N. Y. 
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A BL IN CARBON BUT DIAMONDS’ 


The Stackpole Minute 
Mon—your assurance of 
prompt, PT Tale a es 
+. teased on molded car 
bon products 


As a long time leader in molded car- might be required in this line. The 
bon, graphite and metal powder spe- following list indicates something of 
cialties, Stackpole offers unsurpassed the range of our facilities in these re- 
facilities for designing, engineering spects, Information on any type will 


and producing almost anything that gladly be sent on request: 


Electrical Contacts Resistance Brazing Tips 


Mercury Arc Rectifier Welding Carbons 
RAIL BONDING Anodes Seal Rings 


MOLDS Power Tube Anodes Bearing Materials 


oe + @ typical I . 
eae a Carbon Pile Voltage Clutch Rings 
Stackpole molded graphite. \ n. 
Regulator Discs Friction Segments 


Battery Carbons Graphite Anodes 


Facilitates making perma- 
nent rail bonds rapidly and 
without extensive equip- Water Heater Electrodes Carbon Molds & Dies 





mm A Geie ate Pasteurization Electrodes Continuous Casting Dies 


ture. is ignited to melt 


copper which runs Trolley and Pantograph Rail Bonding Molds 
into the mold and Shoes Brazing Furnace Boats 


forms the bond. Electric Furnace Elements Dash Pot Plungers 


STACKPOLE CARBON COMPANY 


St. Marys, Pennsylvania 
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Here’s WIRE with 
“WIND-ABILITY” PLUS 


FOR MINIMUM 


OVER-ALL WINDING 
COST AND MAXIMUM 
UNIFORMITY 





| A.3: SPEED winding-—whether bobbin, random 
or gang — subjects magnet wire to punishing treatment. Insulating film 
must be tough, yet pliable. Copper must have the proper degree of anneal. 


The spool-to-spool uniformity must be right. 


| Essex Extra-Test Magnet Wire has earned an unexcelled reputation in the 
most exacting applications. It helps insure coils of uniform size and resist- 
ance value —- maximum turns in available space-- freedom from broken 
| wires, pile-ups, crossed turns, runbacks, spaced turns, and frequent tension 
adjustments. When you specify Essex Extra-Test Magnet 


WIRE Wire you can be sure. 





ESR Pretec oo 


PRODUCTS 





Plants: Fort Wayne, Indiana; Detroit, Michi- 
gan; Anaheim, California 
Warehouses* and Sales Offices: *Aclanta, 
Ga.; *Boston, Mass.; *Chicago, IIl.; Cleveland, 
Ohio; Dallas, Texas; Dayton, Ohio; *Detroit, 
Michigan; Kansas City, Mo.; *Los Angeles, 
California; Milwaukee, Wisconsin; *Newark, 
N. J.; Philadelphia, Pa.; *St. Louis, Mo.; 
*San Francisco, California. 






ESSEX WIRE CORPORATION 
FORT WAYNE 6, INDIANA 
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In the home ‘‘Production Department’’. . . 
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CORPORATION 
CARNEGIE, PENNSYLVANIA 
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Torrington Manufacturing Company. 
oO 














Fan blades may look pretty much alike, but there's a big difference in their operating 
characteristics, as a condenser manufacturer discovered to his satisfaction. 

For his otherwise highly acceptable product, an excessive noise level spelled trouble 
ahead. Sound measurements of his unit, taken in a live room, with a competitive fan 
blade operating, showed the noise level to be 78 decibels. Torrington engineers then sub- 
stituted an Airistocrat Fan Blade and noise level fell to 70 decibels — or from 14,000 
to 8,000 units of loudness. For this type of unit, this was fully satisfactory performance. 

But simple corrections like this are not always possible. That’s why we strongly 
urge you to consult Torrington engineers while your product is in the early stages of 


design. Maximum efficiency in the use of forced air is thus assured. 


“TORRINGTON 


MANUFACTURING COMPANY, TORRINGTON, CONNECTICUT | 


AIRISTOCRAT FAN BLADES # AIROTOR BLOWER WHEELS © IMPROVE PRODUCT PERFORMANCE 





UME Chm a Chet Cle 


AND OWNERS, TOO 








»e AMERICAN PHILLIPS SCREWS “Win Wings” 


through High Style —Peak Performance — 
* Stratospheric Production Savings! 







(eee American Phillips Screws give you “air age” fastening — fast, fumble-proof, 


slip-proof, reject-proof. Both the work and worker are out of harm’s way — driving is 






automatically straight. When these engineered screws “button up” your products, fime- 






savings soar *as high as 50% — volume booms and your net looks nicer! 






eae itues Lhe decorative, straight-set, unburred head of the American Phillips Screw 






can’t catch clothes or hose — but it does catch the eye! Customers know, too, that they’re 








buying top serviceability — they can see it! And long life — they expect it! Join the many 







“Hoe rae makers of appliances, cars, radios and other products who are cashing in on the double 
advantages (Production and Promotion), provided by American Phillips Screws. 


AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND 
Chicago Il: 589 E. Illinois St. Detroit 2: 502 Stephenson Building 


AMERICAN 77 
PHILLIPS Seems S25 = 








Monel, Everdur (sili- 
con bronze) 
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} : Wciisser Welding | 


fee Requirements - 


IGHER electrical conductivity and hardness, greater resistance to oxidation 
and wear—you get these characteristics in TC Elkonites more than in any 
comparable resistance welding alloys. What’s more, these new Elkonites are 
graded in hardness and strength so that they meet nearly every require- 
ment for projection welding, flash and butt welding, electrical upsetting 
and electroforging. 
Of the four grades in the TC series, one, for instance, is designed for projection 


For your convenience in ob- welding where pressure is not extreme. Another is especially suited to elec- 


taining cast Mallory alloys in trical upsetting dies where high strength and hardness are required. Still 
your locality, the following ; nme 7 ‘ 
foundries arelicensedtosupply | another, extremely hard, is made for very difficult electrical upsetting and - 
the same high quality alloys electroforging applications. The fourth is designed for various uses—cross-wire 
as those manufactured in our E YY . P " - ‘ ‘ 
Indianapolis plant. welding, electroforging, extremely high-pressure projection welding. Name 
City Pattern Works, Inc. the job you have in mind: there’s a TC Elkonite made to measure. 
1161 Harper Ave. at Rivard St. ; 
D it, Michi mT ° ° ° + ° ° 
ery ~taacrnpegeT IC grades are available in all standard sizes that other Elkonites in the past 
Commerce Pattern Foundry & F . " ae ° . 
Machine Co. have been supplied. We are in a position not only to fabricate the materials, 
7450 Melville Ave. : : ® 7. ‘ ° 
Detroit 17, Michigan but to build dies and electrode assemblies of them. You are invited to write 
Non-F. F. dri Inc. ° . ie ° r + e . . 
2205 N. Sherman Drive in for more information regarding the use of TC Elkonites for your partic- 
Indianapolis, Indiana 





ular application. 
Philadelphia Bronze & Brass Corp. 

22nd and Master Streets *Reg. U. S. Pat. Off. 
Philadelphia, Pennsylvania 


ay S Setente Eaghmeing In the United Kingdom, made and sold by MALLORY METALLURGICAL PRODUCTS, LTD. 
Greensburg, Pennsylvania (An Associate Company of Johnson, Matthey & Co., Limited), Hatton Garden, London, E. C. 1. 





P.R. MALLORY & CO., INC., INDIANAPOLIS 6, INDIANA 

















| ELECTRODES —-HOLDERS— SPECIAL DIES AND - 
. 3 FIXTURES —ELKONITE*—ALLOY ROD AND BAR 
1. STOCK — FORGINGS — CASTINGS — ACCESSORIES 


R E Ss 


- — *REG. U.S. PAT. OFF. 


ISTANCE WELDING MATERI 


ene 
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Motor Ventilation System 


a: 
e 





blast of cooling air, forced through large smooth 
air passages, carries heat away from windings — 
eliminates the danger of hot spots, therefore, prolongs 
insulation life. 


Two large fans bring air in through the end brackets, 
deflectors guide the air over the bearings, around the 
rotor, around the full circumference of the stator core, 
through the stator coil ends, across the outside of the 
stator core and out through holes at the side and bottom 
of the Form J squirrel cage induction motor. 


These illustrations show, in detail, how the Century 
motor ventilation system helps to assure longer motor 
life by protecting the life of insulation — 


Air intake is through large holes in lower half of end 
brackets. The upper half is closed to prevent drip- 
ping liquids and falling solids from dropping into the 
vital parts of the motor. 

Deflectors in both end brackets guide the air to 
the center of the motor, around shaft. 





Two large fans bring in air from both ends of the 
motor — across the ends of the rotor conductors — 
provides two-way ventilation. 


Air is directed across the stator coil ends. 

Maximum cooling is achieved by forcing air through 

large passages between the stator iron and the out- 

side frame. 

This view from the bottom of the motor shows how air 

is expelled from the passages at the side and bottom. 
Be sure your electric motors have an adequate ventila- 


tion system to protect the insulation, and assure long 
motor life. 










Century builds a complete line of electric motors and 
generators, fractional and integral horsepower, in the 
popular sizes to meet the requirements of industrial pro- 
duction, processing and appliance needs. 


Specify Century motors for all your 
electric power requirements. 
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Valuable, har 
equipment can , 


Approv 


Huge invento 


Arme 
Approve 


BOI 
LIRA 
EKG 


are listed 
our needs an 


available. 


BOSTON, MASS. 
Automatic Radio Mfg. Co., Inc. 
122 Brookline Ave. 
Technical Apparatus Co. 
165 Washington St. 


BUCHANAN, MICH. 
Electro-Voice, Inc. 
Carroll & Cecil Sts. 


CANTON, MASS. 

Tobe Deutschmann Corp. 

863 Washington St. 
CHICAGO, ILL. 

American Condenser Co. 

4410 N. Ravenswood Ave. 

Belmont Radio Corp. 

3633 S. Racine Ave. 
EMPORIUM, ,"ENNA. 

Sylvania Electric Products, Inc. 
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FORT WAYNE, IND. 
Essex Wire Corp. 
1601 Wall St. 


HOUSTON, TEXAS 


Navigation Instrument Go., Inc. 


P.O. Box 7001, Heights Station 


LOS ANGELES, CALIF. 
Cole! nstrument Co. 
1320 S. Grand Ave. 
Hoffman Radio Corp. 
3761 S. Hill St. 


NEWARK, N. J. 
National Union Radio Corp. 
57 State St. 
Standard Arcturus Corp. 
99 Sussex Ave. 
Tung-Sol Lamp Works, Inc. 
95—8th Ave. 
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NEW ORLEANS, LA. 
Southern Electronic Co. 
512 St. Charles St. 


NEW YORK, N. Y. 
Carr Industries, Inc. 
1269 Atlantic Ave., B’kiyn. 
Communication Measurements 
Laboratory 
120 Greenwich St. 
Electronic Corp. of America 
353 W. 48th St. 
Emerson Radio & Phonograph 


Corp. 

76—9%h Ave. 

General Electronics, Inc. 
1819 Broadway 
Hammariund Mfg. Co., Inc. 
460 W. 34th St. 
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Johanns & Keegan Co., Inc. 
62 Pear! St. 

Newark Electric Co., Inc. 

242 W. 55th St. 

Smith-Meeker Engineering Co. 
125 Barclay St. 


NORFOLK, VA. , 
Radio Parts Distributing Co. 
128 W. Olney Road 


ROCHESTER, N. Y. 
W. & H. Aviation Corp. 
Municipal Airport 


SALEM, MASS. 
Hytron Radio & Electronics Corp. 
76 LaFayette St. 


SCHENECTADY, N. Y. 
General Electric Co. 
Bidg. 267, 1 River Road 


WASECA, MINN. 
E. F. Johnson Co. 
206—2nd Ave., S. W. 
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Offices located at: Atlanta + Birmingham « Boston « Charlotte » Chicago 

Cincinnati + Cleveland « Denver « Detroit « Grand Prairie, Tex. » Helena » Houston 
Jacksonville « Kansas City, Mo. « Little Rock, Ark. « Los Angeles « Louisville « Minneapolis 
Nashville « New Orleans « New York « Omaha « Philadelphia « Portland, Ore. + Richmond 
St.Lovis + SaltLake City + San Antonio + San Francisco «+ Seattle »« Spokane « Tulsa 
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Distributed by 
INSULATION MANUFACTURERS INSULATION AND WIRES __ TRI-STATE SUPPLY 
CORPORATION INCORPORATED CORPORATION 
Manufactured by 
THE P. D. GEORGE COMPANY, ST. LOUIS, U.S.A. 


PRODUCT DURABILITY 


For many years Richardson has been 
helping to solve the plastics problems 


Problem: To improve life and service of gibs and re- 
tainer plates on high speed sanders. Parts must be 


able to withstand considerable abuse. : : : 
of industry. Our experience is at your 


service. You will find it a diversified 
service, with skilled plasticians ready 


Solution: The problem was solved by the use of plas- 
tics. From the big family of INSUROK Precision 
Plastics, Richardson Plasticians selected Lami- 
nated INSUROK, grade CG. For this material 
has a high natural graphitic content and is 
especially suited for parts subject to friction and 
hard usage. 


to help you mold or laminate what- 
ever grade and type of INSUROK 
is best for your application. 





Sundstrand Machine Tool Co., 
Rockford, Iil. 
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LOCKLAND, CINCINNATI 15, OHIO FOL Sales Headquarters: MELROSE PARK, ILL. 
NEW YORK: 75 WEST STREET, NEW YORK 6, NEW YORK MELROSE PARK, ILLINOIS 


CLEVELAND: 326-7 PLYMOUTH BLDG., CLEVELAND 15, OHIO Factories. NEW BRUNSWICK, NEW JERSEY 
' DETROIT: 6-252 G. M. BUILDING, DETROIT 2, MICHIGAN {INDIANAPOLIS 1, INDIANA 
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YOU GET QUALITY PLUS 
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Two G-E sintered ALNICO 
ae magnets, separated 

y an aluminum diaphragm, 
function as a leakproof magnetic 
coupling in this gage to ac- 
curately indicate the level of the 
insulating liquid in transform- 
ers. The rise or fall of the float actuates the dial 
pointer by means of the coupling. 

In addition to the large group of sintered and 
cast ALNICO permanent magnets, General Electric 
now Offers you greater flexibility of magnet design 
with the ductile alloys CUNICO, CUNIFE and SIL- 
MANAL and the ehowelghe, non-metallic VECTO- 
LITE. Be assured of receiving magnets of the highest 
uniform quality resulting from precise G-E produc- 
tion methods, accurate testing and rigid inspection. 


PERMANENT 
MAGNETS 














‘The Magnets that Guard your Transformer 
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ENGINEERING SERVICE WITH G-E PERMANENT MAGNETS 


Here’s another outstanding 
application for one of the many 
G-E permanent magnet materials 
—the magnetic liquid level gage 
manufactured by The Boston Auto 
Gage Company. 


Let us help you with your magnet application 
problems. General Electric engineers, backed by 
years of research and magnet design experience, 
are at your service. Metallurgy Division, Chemical 
Dept., General Electric Co., Pittsfield, Mass. 


SEND FOR our new bulletin, CDM-1, “G-E Permanent 
Magnets”, specifically designed to help you with your 
magnet 


METALLURGY DIVISION, Section HA-7 
CHEMICAL DEPARTMENT 

GENERAL ELECTRIC COMPANY 
PITTSFIELD, MASS. 


Please send me your new bulletin, 
CDM-1, “‘G-E Permanent Magnets”. 
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Complicated control cables or relatively simple 
communications wiring, your cables will last longer and give 


better service when coated with Ankoseal. Equally 





as important, you will secure a cable that is precisely 


engineered for your job. 
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“Every installation of resistance weld- 
ing equipment (we now have well over 
100 welders) has been a success from 
the points of increased production, 
economy, and improved appearance. 
The adoption of this method has re- 
duced our over all costs 50%; on.some 
applications, savings run as high as 
75%." 


GENERAL STEEL WARES 


General Steel Wares, Toronto, Lon- 
don, Montreal, and Vancouver, Can- 
ada, uses spot, flash-butt and seam 
welding for enameled ware, galvanized 
ware, milk cans, refrigerators, stoves, 
garbage pails, and many other prod- 
ucts. 


Will the use of resistance welding 
improve your quality and your produc- 
tion? T-W can answer this question 
graphically after they have studied youn 
product. Consult us direct or through a 
T-W field man 
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Neoprene -Jacketed Cord 
used on new type 
extension light 
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IX THE garage, basement or workroom, 
the Appleton Reelite provides con- 
venient, on-the-spot illumination. The 
manufacturer has made sure it will give 
dependable, long-lasting service by 
equipping the Reelite with a neoprene- 
jacketed cord. 

There are good reasons for specifying neoprene jackets on 
portable cords. Neoprene is tough . . . resists abrasion, cutting, 
chipping. And it’s durable . . . retains high tensile strength 
and scuff-resistance even when subjected to attack from 
grease, oils, and heat. 

Appleton Electric, like many other manufacturers of tools 
and appliances, finds it pays to specify neoprene-jacketed 
cord, because neoprene resists all the deteriorating influences 
that cause premature cord failure. They know that quality 
tools deserve quality cord. 
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FREE: We will be glad to send you The Neoprene Notebook regularly. 
It contains new and interesting stories about neoprene applications 
that may give you valuable ideas. Write to: E. I. du Pont de Nemours 
& Co. (Inc.), Rubber Chemicals Division F-7, Wilmington 98, Del. 





HERE’S WHY NEOPRENE DOES SO MANY 
JOBS SO WELL! 


High tensile strength, resilience, low permanent distortion. 
Tough and durable, resists abrasion and cutting. 

Superior resistance to sunlight, aging, ozone, and heat. 
Resistance to deterioration by oils, solvents, chemicals, acids. 
Superior air-retention, low permeability to gases and fluids. 


Special compositions are flame-retarding, static-conducting, 
flexible at low temperatures. 


BETTER THINGS FOR BETTER LIVING 
« « e THROUGH CHEMISTRY 


RES U.S Par orf 
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Fine Quality Steel 
TAILOR-MADE BY GRANITE CITY 


This is Middle America — the area in which manufacturers 
who require fine quality steel, tailor-made to their own par- 
ticular specifications, buy from Granite City. 


Granite City Steel Company has, since 1878, expanded its 
facilities to permit the use of the most modern production 
methods developed by the steel industry... yet has always 
remained small enough to permit the scrupulous attention to 
manufacturing detail that results in steel of the finest quality 
... steel that bears the trademark of Granite City. 


Granite City Steel Company 


ILLINOIS 


Chicago e Cleveland Milwavkee © Memphis 
Howston ¢« Indianapolis Minneapolis ¢ Moline 
Kansas City e Los Angeles ; New York e St. Lovis 


HOT ROLLED SHEETS « COLD ROLLED SHEETS + STRIPLATES + STAINLESS-CLAD ~ TIN PLATE 
TERNE PLATE - ELECTRICAL SHEETS + TIN MILL PRODUCTS - PORCELAIN ENAMELING SHEETS 











Safe *Accurate * Long-Lasting 
Temperature Control For All 
Types of Electrical Appliances 


The unique and rugged design of the new 


provides a heat control unit that will withstand 
shock, vibration, tampering and other opera-’ 
tional hazards that lower product life. 
influence buying attitudes. . 


Note these outstanding features: 


@ Torque applied to terminal binding posts will not 
shift contact support members. 





tion. 7 ee 

@ The mounting bracket provides for side or bottom 
mounting, or a cross-mounting bracket is available 
for special applications. 


tamper-proof unit... stable temperature settings. 


TWO DISTINCTLY DIFFERENT MODELS FOR HIGH 


AND LOW TEMPERATURE RANGES 

The Appliance THERMOSWITCH Control is avail- 
able in models especially designed for both high and low 
temperature ranges. The high temperature model pro- 
vides control over the wide range of 50°F.-600°F. The 
low temperature model provides extremely critical 
control for low temperature applications throughout its 
range of 50°F.-250°F. Each model assures the highest 
degree of efficiency and dependability; both incorporate 

the outstanding Fenwal characteristics. 


SPECIFICATIONS 
Overall case dimension: 14” high x 54” wide 214” long. 
Maximum Load Rating: 1200 watts on 110 volt 60 cycles. 
TEMPERATURE RANGE: 

50° F. to 250° F. (Series 30003) 

50° F. to 600° F. (Series 30002) 



















Fonwal 


°T. M. Reg. U. S. Pat. Off. 
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THE NEW FENWAL 
APPLIANCE THERMOSWITCH* 7 
CONTROL Pe 


Fenwal Appliance THERMOSWITCH Control , 


is 2 


.. and é 


@ Adjusting screw will not drift under normal vi ra: ee 


@ One-piece, welded case and cover assures rugged, 
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51 PLEASANT STREET, ASHLAND, MASSACHUSETTS 
































. Expanding stainless steel 
case. 


. Ceramic Insulating But- 
tons. 


Precision Ceramic Loca- 
tor. 


7. Stop Collar. 
8. Adjusting Screw. 
9. Terminal Binding Posts. 


2. Fine silver contacts. 6. 







3. Contact Supporting Mem- 
bers. 












4. Low expansion metal 
bridge. 





RUGGED @ COMPACT @ LIGHTWEIGHT 


fuccisiom FOR FOOL-PROOF PERFORMANCE 
There is a Fenwal THERMOSWITCH Control to 
meet the requirements of most temperature control 
applications. Write for complete information. 
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Each adaptable to many coil 
and contact arrangements to 
fit your individual needs. 
Write for Data Bulletin 
on any type 


STRUTHERS-DUNN, INC.— 146-150 N. 13th Street, Philadelphia 7, Pa. 


STRUTHERS-DUNN 


ATLANTA * BALTIMORE » BOSTON + BUFFALO «+ CHICAGO * CINCINNATI © CLEVELAND * DALLAS 
DENVER © DETROIT + HARTFORD = INDIANAPOLIS * LOS ANGELES « MINNEAPOLIS © MONTREAL 


NEW YORK « PITTSBURGH + ST. LOUIS + SAN FRANCISCO + SEATTLE + SYRACUSE * TORONTO 
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tows LITTLE FELLOW is ready to go to work and perform as all good trans- BAKING TIMES 
formers should. He can be sure that he has the utmost in protection and can 

look forward to a long, rosy future. He, and all other windings, whether AND TEMPERATURES 
stator, armature or otherwise, can have this assurance by specifying . . . . 
SYNTHITE AJR-7 Clear Baking Varnish. 

Treatment with AJR-7 is “short and sweet” because of its quick curing 
properties and easy handling characteristics. Maximum bonding strength 
and heavy build-up are two of its other advantages worth looking into. 
The table (right) contains baking times and temperatures for a one-quarter 


inch film of SYNTHITE AJR-7 in a twenty gram test cup. 
Write today for a specially prepared data sheet 


Minutes 


containing more specific information. 


* Reg. U. 8. Pat. Office. 


psulilitg ’ f Coanish Sposa COMPANY 


1060 BROAD STREET + NEWARK 2,N; 8 
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® The new Auto-Lite Automotive Wire and Cable Catalog is packed 

with information every executive and engineer should have. Besides 

covering such important subjects as high tension ignition cable, low 

tension cable, ignition cable assemblies, wiring harness assemblies, 

battery cable assemblies, it provides comprehensive charts and a 

valuable set of working data tables seldom found together in one book. 
Write on your company letterhead for your copy today. 


THE ELECTRIC AUTO-LITE COMPANY 
SARNIA, ONTARIO Wire and Cable Division PORT HURON, MICH. 


TUNE IN “LAWYER TUCKER” STARRING PARKER FENNELLY 
THURSDAY NIGHTS, 9:00 P.M. - E.T. ON CBS 
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Txecutive Offices: 50 Paris Street, Newark 5, W. J. ; = 
Plants ae Conn. + Newark, WN. J. roe Federal Electric Products Company, Manufacturers of a Complete Line of Electrical Products including: 
St. Louis, Mo. L. I. City, WY. Motor Controls + Safety Switches + Service Equipment + Circuit Breakers + Panelboards + Bus Duct 
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Government Aid for Inventors 


UCCESSFUL cooperation between in- 

dustry and government in pooling 
engineering “know how” and invention 
during the war has led to a number of pro- 
posals to extend this activity on a peace- 
time basis, mainly as an aid to small busi- 
ness. Several bills have been proposed in 
Congress toward this end. Of particular 
interest is the proposed bill, Technical 
Information and Services Act (S. 493) 
sponsored by Senator J. W. Fulbright 
(Ark.), on which committee hearings were 
held a few weeks ago in Washington. 


The present bill, which had not emerged 
from the Senate committee at the time of 
this writing, has as its purpose “the more 
efficient and orderly administration of a 
program to make the discoveries of the 
engineers, inventors, scientists and tech- 
nicians more readily available to in- 
dustry ...” This it aims to do by setting 
up in the Department of Commerce a 
central clearing house for technical in- 
formation, and by aiding and encouraging 
invention and research (and carrying 
it on). 


Many of the provisions of the bill are 
aimed specifically at continuing wartime 
services, such as supplied by the National 
Inventors Council and the Office of Tech- 
nical Services. As part of its activity the 
latter has been classifying and issuing in- 
formation on German technical progress, 
probably the only reparations we shall 
ever receive from that source. On these 
and other reports on government-spon- 
sored research activities, it has been cata- 
loguing 1500 items a week. Much of this 
information is supplied in hectographed 
or photostated form and would otherwise 
be unavailable to industry. There is little 
doubt that the collection and issuance of 
available technical information, outside of 
the industrial press and the libraries, can 
serve as a real aid to industry. 





Giving direct help to inventors is an- 
other purpose of the bill. While it specif- ~ 
ically prohibits government from dupli- 
cating the services of patent attorneys and 
consulting engineers, it provides that for 
$10 the Secretary of Commerce will 
“render a written report” on any inven- 
tion filed with the department so as to aid 
the inventor in arriving at a decision re- 
garding its commercial potentialities. The 
information furnished should be basic and 
limited to an elaboration of the obvious 
to the uninitiated or “amateur” inventor. 


The bill is on much less firm ground in 
those sections relating to research activity 
by the government. Through the National 
Bureau of Standards, the government is 
authorized to engage in “engineering or 
technological research on industrial, com- 
mercial or related problems of an im- 
portant general nature.” Commitments are 
forbidden unless the Secretary finds that 
the objectives cannot be equally well 
achieved by private enterprise. There is 
also the proviso that the project must be 
‘one that will result in lower costs of pro- 
duction or increased industrial efficiency. 
This is a debatable point. Industry itself 
has found that there is no sure guide as 
to the value of any research project other 
than actual experience after the product 
has been put into production. 


Research by government has always 
been questioned. Many feel that support 
of basic scientific research should be 
placed in the hands of industry and that 
government should supplement private 
sources and initiative with public funds 
only when necessary to accomplish the 
desired result on an adequate scale. Ap- 
plied research should be left entirely in 
the hands of industry, with government 
encouraging industry to make larger in- 
vestments in research through amendment 
of existing tax laws. 
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Air Devices 


~- Aurnliaries to Electric Power 


They can be manually controlled or tied into the cycle 
of automatic machines electrically through limit switches 
and solenoid valves or mechanically through cams. 


PAUL H. WINTER 


ACHINERY designed in the last few years 
M has shown an ever increasing trend toward 

air- and oil-operated mechanisms since the 
development of commercially obtainable controls has 
reached the point where these units are reliable and 
trouble-free. A good working knowledge of air and 
oil circuits enables the machine designer to incorporate 
labor-saving and automatic devices in his designs at 
a cost which is frequently only a fraction of an 
equivalent mechanical setup. 

There is a great deal of similarity between 
pneumatic and hydraulic circuits; the most important 
difference lying in the fact that air is a compressible 
medium and oil is not. The action of air under pressure 
causes less shock than oil and is frequently chosen for 
this reason alone. Air can also usually. be obtained 
from a central plant compressor set, so that the 
incorporation of air-operated units in a design does 
not necessitate the expense of providing pressure- 
generating units whereas hydraulically operated designs 
usually require an individual motor-driven pump. 
Since some leakage is frequently present in both 
hydraulic and air systems, air is also desirable where 
staining of the work piece is to be avoided, such as 
on wood and textiles. 

The most commonly used air application is in the 











Mead Specialties Co. 

Fig. 1—Air admitted to the right end of the cylinder 

moves the piston, which is returned by spring pres- 
sure on shutting off the air valve. 


form of pneumatic cylinders which produce straight- 
line motion. Air under pressure is admitted to one 
face of the piston, moving it to one side, while the 
other side of the piston is open to the atmosphere. The 
piston is returned either by reversing the flow of air 
or by disconnecting the air pressure and returning the 
piston by spring pressure. This type is shown in 
Fig. 1, which illustrates the air inlet at one end of 
the cylinder only, the spring being housed in the 
opposite end. While this design requires a minimum of 


Fig. 2—The clevis' mount permits the whole cylinder to pivot whereas the foot 
mounting is used for actuation parallel to the mounting base and the face mount- 
ing is used for motion normal to the mounting face. 


Hannifin Mfg. Co. 
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Engineering Products Co., Ledeen Mfg. Div. 


Fig. 4—Cushioning the piston stroke by trapping air 
as at A prevents. sudden stops and hammer blows. 


piping and has proven itself for simple applications, 
the return action is not as positive as if air pressure 
were applied to the reverse side of the piston, and 
the force required to compress the return spring detracts 
from the effective working force of the cylinder. 

Double-acting cylinders are available in two main 
groups—stationary and rotating. The first does not 
permit free rotation of the cylinder along the axis 
of the piston whereas the rotary type permits rotation 
of the whole unit with the exception of the inlet and 
outlet parts. These are most commonly used in con- 
junction with air-operated chucks and turning and 
boring fixtures on turret and automatic lathes. The 
cylinders are customarily attached to the rear end 
of the hollow workhead spindle and operate the chuck 
or fixture through a draw or push rod. 

Stationary cylinders are available with a great 
variety of mountings. Fig. 2 shows clevis-mounted, 
foot-mounted, and face-mounted cylinders. Various 
other designs are available to permit installation under 
diverse conditions. 

Stationary cylinders may be obtained as single-ended 
or double-ended models. In a single-ended design the 
piston rod is attached to one side of the piston only, 
whereas the double-ended piston carries the rod on 
both sides so that as one half of the piston rod moves 


out of the cylinder the other half moves in. See Fig. 3. ' 


If a sudden stop at the end of the piston stroke is 
undesirable, ‘‘cushioned” cylinders are obtainable. Their 
principle of operation can be seen in Fig. 4. As the 
piston approaches the end of its stroke, the small 
diameter projection enters the chamber in the cylinder 


; 





Hannifin Mfg. Co. 
Fig. 3—Extending the piston rod through both ends 
of the cylinder is sometimes desirable. 
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end and compresses the trapped air. By adjusting the ball 
valve which controls the escape of this trapped air the 
amount of cushioning can be regulated to suit require- 
ments. The use of cushioned cylinders is particularly 
recommended where cylinders are over 4 in. in diam 
and where no stop is provided in the actuated 
mechanism. This would result in the piston stopping 
against the cylinder ends and the continuous hammer 
blows which would thus occur without cushioning can 
be very detrimental. 

The type of valve used to control the flow of air 
to a two-sided pressure cylinder is known as a four- 
way valve and may be of the rotary or the piston type. 
The principle of operation of the rotary valve is shown 
in Fig. 5 where the circular slots on the center plate 
connect one side of the cylinder with the atmosphere 
while the other cylinder port is connected to the pres- 
sure line. By rotating the plate these connections are 
interchanged, reversing the airflow and returning the 
piston. The piston valve consists of a piston sliding 
in a ported sleeve and by a sliding motion connecting 
the two cylinder ports alternately to the air line and 
to exhaust. Moving the piston in one direction re- 
verses the flow of air and the motion of the cylinder 
piston. When using a spring-return, single-port cylin- 
der, the same general valve construction may be used 
which, however, will merely connect to the one end 
of the cylinder and alternately connect it to pressure 
and exhaust. This type of valve is known as a three- 
way valve. In order to obtain large-volume manufac- 
turing economies, some valve builders do not supply 
different designs of four- and three-way valves, but 
plug up one cylinder connection on a four-way valve 
to. obtain three-way valve action. 

Valves may be actuated manually, electrically by 
solenoids,* as shown in Fig. 6, or by air as shown 
in Fig. 7. In the latter, admission of air under pressure 
to one side of the cylinder control valve will shift this 





Hannifin Mtg. Co. 


Fig. 5—Rotation of the handle 
alternately connects the two cyl- 
inder ports to pressure and ex- 
haust in this rotary disk valve. 
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Logansport Machine Co., Inc. 


Fig. 6—Energizing either one of the solenoids mounted 
on the ends of the piston valve will shift the valve and 
actuate the air cylinder. 


valve and reverse the flow of air to the cylinder. Since 
the main valve is balanced, only a momentary blast 
of air is required to shift it. This blast of air is ad- 
mitted by a three-way valve, which is commonly known 
as a pilot valve. One port is connected to pressure 
and as long as the pilot valve is not actuated, no air 
flow takes place, the four-way valve being connected 
to the atmosphere through one port. When the pilot 
valve is actuated, the connection to the atmosphere is 
closed and air admitted through a third port to the 
main valve. Once this has shifted, the pilot valve 
can be released. 

Pilot valves may be operated manually, electrically, 
or carry a roller for cam actuation. The latter con- 
struction is used for fully automatic designs and pro- 
vides fast and reliable operation. 

A wholly air-operated circuit in which the action of 
one pilot valve is pyramided upon another is shown 
in Fig. 8, which is a schematic diagram of air controls 
on an abrasive cut-off machine (see cover sketch). 
Cycle is initiated by cam action on 3-way valve A, 
admitting air to cut-out valve B. The latter allows a 
short blast of air to pass through, independent of the 
length of time valve A is open. It also checks back 
pressure. This blast fills the pipe lines leading to the 
pilot cylinder of valve C, to manual stop valve E, and 





76 





to automatic release valve /. Through its pilot, valve C 
is opened in turn and admits air to the pilot chamber 
of 4-way pilot valve D. Reversal of this valve admits 
air to clamp cylinder X and feed cylinder. Y. At the 
end of the feed strokes, the piston of cylinder Y con- 
tacts release valve F, exhausting air in the pilot ehamber 
of valve C, thereby causing valve D to reverse and 
returning both cylinders to starting position. Speed 
control valves G control air flow in one direction, but 
provide full exhaust. 

If several cylinders are to operate in sequence, it 
would be possible to have each cylinder actuate a pilot 
valve on the completion of its stroke, which in turn 
would control the air flow to another cylinder, but 
a simpler method is available through the use of so- 
called sequence valves. These operate on the principle 
that as long as the piston inside a cylinder is travel- 
ing, the air pushing it will be at a lower pressure 
than if the piston were at rest. As soon as the piston 
stops, the pressure in the cylinder and in the feed 
line close to it will return to normal line pressure. 
If a sequence valve is installed to be operated by the 
pressure in the first cylinder and to control the air 
flow to the second cylinder and if the spring pressure 
is set correctly, the valve will stay closed as long as 
the first piston moves, since the lowered air pressure 
is not sufficient to open the valve. As soon as the piston 
stops and the pressure returns, the valve is auto- 
matically opened and admits air to the second cylinder 
which will thus come into action but not before the 
first cylinder has completed its stroke, a very desirable 
characteristic in a number of installations. 

It is frequently required to control the speed of the 
piston in one direction only, while permitting full- 
speed travel in the other direction. Speed regulator 
valves are used for this application and are put in the 
line that carries air to one side of the cylinder. These 
valves permit full flow of air when air flows to the 
cylinder, thus producing rapid travel away from’ the 
inlet. On the return stroke, a non-return ball in the 
valve forces the air to exhaust through a metered orifice 
so that the return speed can be controlled. 

By combining manually, electrically and air-operated 
three-way valves, four-way valves, pilot valves and 


Fig. 7—Master control valve. 
Air flow to the cylinder is 
controlled by the position of 
the valve piston which may 
be shifted by admitting air 
under pressure to either side. 


Logansport Machine Co., Inc. 
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sequence valves, an unlimited number of semi-automatic 
and automatic operations may be obtained. Some 
typical circuits will be shown after discussing some of 
the other parts that make up a complete hook-up. 

In order to obtain trouble-free performance and long 
life of air-operated mechanisms, it is important that 
the air be free of dirt and suspended moisture and also 
carry some oil so as to provide continuous lubrication 
for all working parts. Units are available that perform 
these functions and also incorporate a means of regu- 
lating the air pressure as shown in Fig. 9. The air is 
filtered and then lubricated by siphoning action as it 
moves through the lubricator. This has the advantage 
that no oil is wasted while no air is being consumed. 
It is strongly recommended that one of these units 
be installed in every air-operated machine or device. 
The original small cost will be amply repaid by long 
life and trouble-free performance. 

As mentioned before, the major application of air 
circuits is to cylinders, but other units such as air 
motors, pneumatic tools, and air blasts may also be 
controlled by valving and piping as described above. 
When using air motors and pneumatic tools, the valves 
used are of the two-way type which have one inlet and 
one outlet port which is blocked as long as the valve 
is not operated. When actuated manually, electrically 
or by air pressure (whichever the design calls for) the 
valve will admit air to the unit and cause it to rotate. 
Exhaust takes place through the motor itself so that 
no exhaust port in the valve is necessary. 

Connections between various air devices are made 
with a variety of tubing and hose. For fixed appli- 
cations where the threaded inlets and outlets of the 
various valves, cylinders and filters are no larger than 
3g in., pipe-thread copper tubing ranging from % in. 
to %4 in. diam is used, since it can be bent to suit in- 
stallation contours and connections are readily made 
by means of flared fittings. For larger units, standard 
iron or brass pipe with standard pipe fittings is used. 

For applications where relative motion exists be- 
tween the various connected units, rubberized hose 
is used for pressures up to 150 psi, which covers about 
95 per cent of all air applications; for pressures ex- 
ceeding this value, metal-clad rubber tubing is most 
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Fig. 8—Air controls for abrasive cut-off saw in which 
pilot valves are used in tandem for sequenced action. 
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commonly used. The compactness of air devices and 
the possibility of installation at any angle has pro- 
duced a great many ingenious applications. Because 
of the possibility of using already available shop air 
pressure, a great many small comparatively low-cost 
production machines utilize air cylinders for feed, 
clamping, indexing and other motions. A _ typical 
machine tool application showing the utilization of an 
air circuit controlled through an electrical hook-up is 
described in detail on page 110 of the March 1947 issue. 
Here an air cylinder controlled by solenoid valves pro-. 
duces the infeed and withdrawal of the work slide in 
a gear shaper in synchronism with the rest of the 
machine cycle. 

On many machine tools air cylinders can be em- 
ployed to actuate clutch levers and by employing 
solenoid valves tie in speed and feed changes with 
automatic cycle control, sequenced electrically. Such 
an arrangement is illustrated on a Monarch lathe in 
ELECTRICAL MANUFACTURING for May (Fig. 4, p. 79). 
Potter & Johnston has gone even further in its model 
3U automatic turret lathe in which all speed and feed 
changes are accomplished automatically by means of 
air-operated multiple-disk clutches. To engage or dis- 
engage a selected clutch, a dog is applied to a control 
drum to energize a solenoid valve. Close setting of 
the dogs enables change from rapid transverse to feed 
rate in ¥% sec. This machine is also provided with 
an air chuck and cylinder as standard equipment. 

A machine saw carrying complete automatic air 
mechanisms, electrically controlled, is shown in Fig. 10 
with the schematic diagram shown in Fig. 11. A push 
button, not illustrated, starts the saw drive and coolant 
pump motors which are not shown on this diagram 
as there is no connection between the main drive and 
the feed and clamping mechanism. To start the cycle 
it is necessary to handfeed the initial piece until it 
strikes the stock stop which in turn trips limit switch 
L1, energizing solenoid S71 and 4-way valve 6 which 

(Continued on page 152) 





Fig. 9—Jn this combination air-control unit, the air 
under pressure first enters a filter, then a pressure 
regulator and then a lubricator. 
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% 
that New or Redesigned Product in the 
ELECTRICAL MANUFACTURING DESIGN CONTEST 


Opportunity for engineers to gain recognition for 


their companies, their personnel and their products. 
Entries received from all sections of the country. 


r VHE ENTRIES already received from companies 
throughout the country indicate wide general 
interest in the Ninth Annual ELecrricaL MANv- 

FACTURING Product Design Contest. The products to 

be written about by the manufacturers already entered 

are diversified and many. They range from liquid 
processing equipment to the newest clothes washer and 
radio television receiver. 

There is every indication now that the number of 
engineers and manufacturers participating and the in- 
terest shown will exceed that exhibited in any of the 
pre-war Contests since 1935 when the much talked 
about competition was inaugurated. 

Join with others in this competition. Get out the 
drawings, prints, photos and “specs” of the latest prod- 
uct job your company has done. Wrap up a story, 
writing just as you would talk, using the Contest Rules 
as your guide. You will be surprised how easy it is 
and how interesting a manuscript you can prepare. 
Remember there are five big opportunities to win a 
real money award and there is a good chance that the 


$2300 


IN CASH AWARDS 


A framed Certificate of Award denoting outstanding accomplishment 
in product design AND a cash purse of $500 will be presented to 


story will be qualified for later publication at author 
rates if it just misses out as an award winner. 

The entrance requirements are simple. Any company 
that has developed and manufactured, since August 1, 
1945, a machine, appliance, device or equipment which 
is electrically operated, is eligible to participate. Also 
eligible is any unattached industrial designer or engi- 
neering consultant who may have collaborated in the 
development of an electrically operated product. 

Read the rules and get busy at once because August 
6th, the closing date, will roll around quickly. Your 
organization will be proud of you and you will be glad 
yourself that you took the time to prepare the manu- 
script. Do it now. 

A post card entering your company in the Contest 
is all that is necessary. Address the Contest Editor, 
ELECTRICAL MANUFACTURING, 1250 Sixth Avenue, 
New York 20, stating the type of electrically operated 
product you will write about. Immediately you will 
receive helpful guidance material that will facilitate 
manuscript preparation. 








WILLIAM L. LEWIS 


each of the five Contest winners. Award papers will be published as 


@ permanent record of achievement in the feature October Product 
Design Number of ELECTRICAL MANUFACTURING, out October 1st. 
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General Manager, Engineering & 
Production, International Business 
Machines Corp. First rung on ‘‘lad- 
der’’ (after receiving his M.E. at 
Cornell) was job as bench worker. 
Successive steps led to technical 


s > 

‘ - 
Qa Se eee “7 research department, thenee to 
7 ™ —_ posts of Secretary of Engineering, 


Asst. Superintendent, Asst. Pro- 
duction Engineer, Customer Ser- 
vice Engineer, Factory Superin- 
tendent, and finally to General 
Manager in charge of all engineer- 
ing and production operations at 
the four domestic IBM plants. 









} 
i 














CONTEST CLOSES 
AUGUST 6, 1947 


To be eligible for award rating, 
all manuscripts should be mailed 
to the Contest Editor not later 
then midnight August 6th or be 
otherwise delivered by 5 o'clock 
of that day. If you hove not yet 
registered your Contest entry— 
do so immediately ! 


D. R. PERCIVAL WILLIAM J. RUSSELL 


Electrical Engineer of Norton Vice President in charge of en- 
Company, Grinding Machine Di- gineering. Landers, Frary & Clark. 
vision. A specialist in machine xperience covers a span of 25 


years as test engineer, tool and 


electrification and in coordinating die maker and development en- 


the functions of mechanical de- gineer. Prior to assuming present 
sign and electrical engineering. responsibilities he was in charge 
Was previously associated with of engineering and development 


work at Westinghouse Electric 


General Electric Company where Company, Appliance Division. 


he engineered electrical control Awarded Westinghouse Order of 
equipment for machine tools. Merit ‘‘for vision and engineer- 
Member of Machine Tool Builders’ ing ability _in the field of home 
Committee on Electrical Problems appliances." Member American 


\ Se dacti Machi Sut Institute of Electrical Engineers 
also induction acninery suD- and active on many _ technical 


Committee of American Institute groups of National Electrical 
of Electrical Engineers. Manufacturers Association. 

























































of Van Doren, 
Schladermundt. 


of modern designers, with un- 


sign, a Practical Guide’’ (1940). 


Vice President of the Society of of Mechanical Engineers and other 
Industrial Designers. engineering societies. 


CONTEST RULES 


ELIGIBILITY ... Any company that has designed, 
engineered and manufactured, since August 1, 1945, a 
machine, appliance, device or equipment which is elec- 
trically operated ... the manufacturers of any product 
which derives its source of operating power from elec- 
tricity, may enter the contest. An industrial design or 
engineering consultant is also eligible. No entry fee is 
required. 


WHAT TO DO... . Prepare and submit, in duplicate, 
a manuscript consisting of 2500-3500 words about an 
electrically operated product which actually has been 
designed, engineered and manufactured in the period 
since August 1, 1945. The manuscript should be type- 
written, double-spaced and hitherto unpublished. 

The manuscript should fully and clearly describe a new 
or redesigned product. Why was the new design under- 
taken; what circumstances prompted its development? 
Describe the overall design, stating whether it was in- 
fluenced more by competitive selling and customer eye 
appeal or by functional considerations. Tell of the ap- 
pearance design factors and the engineering problems and 
how they were met, ially as they related themselves 
to the application of electric power, control, light, heat, 
electronic or ‘other electrical characteristics. State what 
metals, materials, finishes, electrical and mechanical parts 
were specified and why. Avoid trade or brand names. 
Confidential data need not be revealed. 

A company may enter individual manuscripts for as 
many separate products as qualify. 

Photographs and conte or blueprints should accom- 
pany the manuscript to illustrate exterior and interior 
views of product, the electrical system features, the me- 
chanical design details and their. locations. Ali illustra- 
tions should in duplicate and be company identified 
and captioned plainly to indicate what is depicted 


CLOSING ... All material to be eligible in the Contest 
should be delivered to the Contest Editor, ELECTRICAL 
MANUFACTURING, 1250 Sixth Avenue, New York 20, 
N. Y., by 5 P.M., August 6, 1947, unless sent through 
the mail in which case it may bear a postmark not later 
than midnight of the closing date indicated. 

The Jury of Award is announced below. Judging wiil be 
on the basis of the achievement in design and the skill in 
‘engineering as described and pictured in the material sub- 
mitted ; also consideration will be accorded the complete- 
ness and clarity of the product — story as 
written. The judges’ decisions will be final 


AWARDS... Cash awards totalling $2500 will be 
announced in the NINTH ANNUAL OcToBER PRopuUCT 
DesiGn NUMBER OF ELECTRICAL MANUFACTURING in 
which issue award-winning manuscripts also will be fea- 
tured. Individual awards of $500 each will be presented 
to the five companies which, in the opinion of the judges, 
sponsored manuscripts which most interestingly = 
realistically related how their products were desi 

engineered. Framed Certificates of Award will also yo 
presented the winners. In case of a tie, duplicate awards 
will be one ae memaiel * ones becomes the sole 
Property 0’ ¢ publisher, Dut any manuscripts not 
winning an award are subsequently published in Exec- 
TRICAL MANUFACTURING regular author rates will be paid. 





HAROLD VAN DOREN FRANK J. OLIVER 


Partner of industrial design firm Editor of ELECTRICAL MANU- 
Nowland & FACTURING and staff member 

Following ap- of Jury of Award. Prior to his 

: cere as entrance into publishing several 
prenticeship in the fine arts began years ago, Mr. Oliver was asso- 
career as product design consult- ciated with manufacturing organ- 
. Is rated one of the izations where he acquired prac- 

most practical and cost-conscious tical experience in design, ap- 


plication, research and testing. 


Has written extensively on sub- 

broad background in jects relating to product design 
manufacturing processes and ma- and engineering, machine and 
‘Industrial De- appliance manufacture, metal- 


lurgy, welding, metal finishing, 
etc. Member of American Society 












Cold-Molding Materials May Solve 


Your Plastics Selection Problem 


These time-tested compounds find continued use in many fields in- 


cluding the electrical. 


Rapid molding cycle, low production costs, 


high heat- and are-resistance are some of the outstanding advantages. 





B. F. HANTZ 


Chief Engineer 
American Insulator Corporation 


OQ AURA of novelty surrounds cold-molding 

plastics. Historically they go back almost a 

half-eentury. In this country they were first 
introduced by Emile Hemming in 1908—several years 
earlier than the commercial development of bakelite. 
Yet our long familiarity with their use has not rele- 
gated them to a static place in the plastics field. On 
the contrary they have shown a consistent vitality and 
more recently there has been a definite swing to these 
time-tested materials in numerous applications, in- 
cluding many electrical products. It will be the purpose 
of this article to (1) review the basic characteristics 
and advantages of cold-molding materials; (2) explore 
their fields of application; (3) discuss. design con- 
siderations involved in their use; and (4) provide a 
background of information on manufacturing methods. 

Cold-molding plastics form a group distinct from 
the two groups of plastics with which we are com- 
monly familiar—the thermosetting and thermoplastic 
groups. The basic difference is that the heat-molding 
plastics are polymerized in the molding process and 
emerge from the mold in a finished state, while cold- 
molded parts have to be oven-baked after removal from 
the mold. They take final form in the oven as a result 
of oxidation and polymerization of the constituent oils 
and binder material. 

Each cold-molding compound is in itself a pro- 
prietary product, and specific formulas vary with the 
individual producer. The binder is dissolved in suitable 
oils and solvents and is then combined with the filler 
and pigment in a mixing or kneading machine re- 
sembling a doughmixer. The resulting material is 
ground and screened and then allowed to season. After 
completion of these operations, the material is ready 
for molding. 

There are two basic classifications of cold-molding 





Table I—Basic Types 
of Cold-Molding Materials 





Class | Type of binder Type of filler 
Organic (bituminous) Asphaltic Asbestos 
Organic (synthetic resin) Phenolic Asbestos 
Inorganic (refractory) Silica-lime Asbestos 
cements | 
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materials (see Table [)—the organic and inorganic. 
The organic materials are of two types—the bituminous 
(asphaltic binder) and the synthetic resin type 
(phenolic binder). The inorganic types use cements 
for the binder. Asbestos is the filler in all types and 
it is owing to the high percentage of asbestos that 
these materials are characterized by high _heat- 
resistance. 

General-purpose materials are usually of the organic 
asphalt-binder type. They find applications in many 
commonly used parts in electrical products (see 
Fig. 1). The design engineer will specify this material 
for connector plugs, switch bases, attachment plugs 
and caps, sockets, outlet covers, handles and knobs in 
heating appliances, etc. It can be generally said that 
experience proves this material to be well-suited for 
these applications. The history of the connector plug 
supports this statement. 

The connector plug was first produced from the 
bituminous cold-molding material and gave excellent 
results. Later the tendency was to switch to phenolic 
heat-molded materials but these did not prove entirely 
satisfactory because of high operating temperatures. 
It was also found that a poor fit between the contact 
pin and terminal clip developed so much heat that 
the material carbonized and soon caused a short circuit 
which destroyed the plug. Cold-molded connectors are 
now standard equipment and more are being produced 
each day. Another advantage of bituminous cold- 
molding plastics is that they are but little affected by 
weather conditions and therefore can be used in 
weatherproof sockets and similar applications. 

The phenolic-binder organic materials are superior 
in mechanical and electrical properties to the bitumi- 
nous group. They are tougher, have lighter colors, and 
have better surface finish (see Fig. 2). Examination 


Table Il—Advantages 
of Cold-Molding Materials 





. Rapid molding cycle (500 to 800 pieces per hr from a single- 


cavity mold) 
. Low mold cost 
3. Abundant raw materials 
. High heat-resistance 
. High arc-resistance 
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Fig. 1 


of the comparative properties listed in Table III will 
indicate that parts made from the phenolic-type com- 
pounds are superior in physical characteristics to an 
extent of 10 to 20 per cent. Applications are generally 
of the same nature as in the bituminous type. Produc- 
tion costs however are slightly higher. — 

The third group—inorganic compounds with cement 
binders—are especially marked by their superior heat- 
resistant and arc-resistant properties. They can with- 
stand a temperature of the order of 1000 F without 
failure. Applications are particularly indicated in elec- 
trical parts exposed to electrical arcs, such as arc 
shields, insulating sockets, etc. Exposure to an electric 
arc causes very little damage and the material will not 
track or carbonize. The moisture absorption of this 
material is high but it can be reduced to a great extent 
by impregnating with oils or waxes. 

Parts designed for cold molding should generally be 
held to a minimum wall thickness of % in. or %4@ in., 
depending upon the length or height of the part, al- 
though thicknesses of 4 in. or 34 in. for large switch 
parts are not unusual. A taper or draft of 2 to 5 deg is 
required on all side walls and recesses depending upon 
the design. All inserts should be- strong enough to 
stand up against molding pressure and should be 
covered with molding composition at least % in. to %¢ 
in. thick. If possible all undercuts and side holes 
should be eliminated because they increase the cost of 
the die and in turn the cost of the finished molded part. 
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-A miscellany of component parts made from bituminous type of cold-molded compounds. Note the many 
pieces obviously intended for electrical applications. 


Molded parts are baked in an oven after they are 
removed from the die and as a result they shrink. It is 
necessary therefore to allow for shrinkage on all mold 
dimensions so that after baking, the finished parts 
will conform to original specifications. Some warpage 
also develops, but this is taken care of by the use of 
shrink blocks which help to keep the parts straight 
and to size. These problems are more common to the 
organic than to the inorganic types of cold-molding 
materials. As a matter of fact, parts produced from 
the latter are almost free of warpage and shrinkage 
problems. They are however more difficult to mold 
because they do not flow as readily as the organic types. 

The importance of tolerances specified in the original 
design cannot be over emphasized because they have 
a decided effect on the cost of a molded part. It is 
highly recommended that the question of tolerances 
should always be discussed by the original equipment 
designer with his customs molder. 

Usually in case of small holes under 14 in. diam 
+0.004 is noted; while up to % in. diam +0.005 is 
specified and up to 1 in. diam 0.008. Tolerances on 
holes larger than 1 in. are specified as multiples of 
the limits given above. The same consideration is given 
to other dimensions of the part. Dimensions of 1 in. 
and under should have a tolerance of +0.010 with an 
increase of 0.005 in. for each added inch. 

A greater tolerance is required on all dimensions 
affected by the opening and closing of the mold. These 
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dimensions are above and below the parting line of 
the mold and are directly affected by the amount of 
material introduced into the mold. These dimensions 
should have a tolerance of not less than +0.008 unless 
one surface can be ground. In this case the pieces can 
be ground to the correct limits. 

Cold-molded plastics are adaptable to designs that 
require metal inserts (see Fig. 3). The inserts are 
usually made from brass, steel or aluminum and can 
be in the form of rivets, eyelets, threaded screws or 
round bushings with internal threads. (In parts molded 
from the inorganic type of materials the metal inserts 
should preferably be of brass or should be rust- 
proofed.) With proper anchorage a force of several 
hundred pounds will be required to pull the inserts out 
of the composition. In many cases the complete part 
will fail before the insert itself is damaged. 

Plating the surface of inserts is not encouraged be- 
cause of the high temperature at which the molded 
parts are baked. Many plated surfaces tarnish and the 
original finish is lost. 

A description of the molding processes will be 
helpful to the engineer contemplating use of cold- 
molded plastics for his product: 

The parts are usually molded in a single-cavity mold 
of positive design and at room temperature of about 
70 deg F. The presses are usually hydraulic and vary 
in size from 5 to 200 tons capacity. The parts are 
formed in hardened steel molds at a pressure of approx- 


imately 10,000 psi of projected area. The pressing 


operation is rapid and some parts are produced at a 
rate of 800 pieces per hr. After the pressing onera- 
tion the pieces are baked in ovens at a temperature of 





Fig. 2—Parts made from synthetic-resin type of cold- 
molded materials are shown in the foreground. They 
are marked by better finish and lighter color than the 
bituminous compounds. In the background are parts 
made from inorganic type (cement binders) materials. 
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Fig. 3—Several examples of the use of metal inserts 
with cold-molded plastics parts. 


400-450 deg F for a period of 12 to 48 hr depending 
upon the size of the molded piece. 

Upon leaving the oven the parts are ready for the 
finishing operations. The burrs or flash are removed 
either by tumbling or a revolving wire brush. Some 
times a hand operation is required with a knife or 
scraper to remove burrs because they are thick or dif- 
ficult to reach. 

If a polished surface is required the surface is pre- 
pared by a sanding operation using a wheel coated with 
fine carborundum. The smooth surface is then polished 
using a linen wheel which is coated with a polishing 
rouge. The final polish is obtained by buffing the part 
with a soft wooden wheel. It is customary to grind 
the mating and mounting surfaces of molded parts 
in order to get a good flat bearing surface. 

Machining of the molded parts is possible but it is 
not recommended because of the high percentage of 
asbestos in the material which soon dulls the cutting 
edge of the tool. Drilling of holes is possible but tapping 
is never recommended. When machining is required 
the cutting edges of the tools are usually tipped with 
carboloy or a diamond. 

The designer should give serious thought to final 

(Continued on page 192) 


Table 11]—Properties 
of Typical Cold-Molding Compounds 


Property or constituent 


Binder 


Filler 


Color 


Finish 

Specific gravity 

Tensile strength (psi) 

Compressive strength (psi) 

Flexural strength (psi) 

Transverse strength (psi) 

Impact strength (ft-lb per in. of notch, 
4 by \ in., notched bar—Izod test) 

Dielectric strength (vpm) 

Water absorption (per cent per 24 hr) 

Heat resistance (deg F) 


Source: American Insulator Corporation. 
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Organic 
type 

Asphalt or 

phenolic 
Asbestos 
Black or 

brown 
Good 
2.0 
1500-2000 
6000-15 ,000 
3700-9300 
3700-4000 


0.4 
50-100-140 
0.6-7.5 
500-600 


Inorganic 
type 


Cement 


Asbestos 


| Gray-white 


Poor 

Z.0 
500-600 
16,000 
1400-4700 
5000-8000 


0.4 
40-80 
0.5-26 
1000 


Data on organic types are 
based on properties of this company’s Aico No. 1 (asphalt binder) and 
Aico No. 6 (phenolic binder); on the inorganic on Aico No. 5 (cement binder). 
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British Designers 


Have Ideas, Too 


ERE ARE some of the electrically energized ap- 
 pliances developed postwar and displayed at the 
recent British Industries Fair in London. At the 
right center is an ensemble of electric clock, electric tea 
kettle and auxiliary gadgets for enabling one to have 
tea exactly when he wants it. The clock turns the 
current on, lights the lamp, rings a bell, and you have 
your tea. Awfully simple, isn’t it? At the top, right, 
is seen the latest in automatic toasters. The jigger 
under the fingers is the control for the timing mechanism 
which turns the current off and pushes the finished toast 
out at the right moment. Below at the left is an electric 
plate warmer. Our British cousins may not fancy room 
temperatures above—well, say 55 F, but they like their 
plates warm and this does it electrically. The fourth 
picture across the bottom shows a group of electric 
kettles—for making tea, of course, of polished aluminum 
with non-drip spouts (the finger points to one; another 
is seen in profile at extreme right ;) and plastics handles. 
In the center of this picture is an electric cooker of 
similar design. 
British Combine 
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Fig. 1—Disassembly of a type QZAK axial air-gap motor, showing sheet-metal cover or casing at the left, 
stator at the right, and modified squirrel-cage type of rotor in between. The “inside frame” projecting from 


the center of the stator is indicated by “F.” 


Axial Air-Gap Design Results In 


Smaller and Lighter Motors 


New line of motors developed by Fairbanks, 
Morse & Company is especially suitable for 
flange-mounting on machine tools and other 
equipment but can also be used vertically. 


HILE the principles of design of the axial air- 
W gap motor recently announced by Fairbanks, 

Morse & Company are not entirely new, a de- 
sign differing greatly from that which has become con- 
ventional has been developed and made commercially 
practical. The new line ranges in size from % to 
10 hp. Each unit is less than half the size of its con- 
ventional counterpart and weighs something like 30 
per cent less. The axial air-gap motor is especially 
advantageous for flange mounting, either horizontal or 
vertical, on machine tools, gear units and other machines 
where compactness and a stream-lined appearance are 
desirable. 

The axial air-gap motor is distinguished by the fact 
that the magnetic lines of force across the air-gap 
between stator and rotor cores follow paths parallel 
to the shaft, or the axis of rotation, as compared with 
the radial path taken by the magnetic flux in a con- 
ventional motor. Iron cores of stator and rotor have 
facing surfaces flat and circular instead of cylindrical. 
Slots in the cores aré radial. This results in a design 
uncommonly short in axial dimension and ‘only slightly 
larger in diameter than ordinary motors. In Fig. 1 
may be seen the typical forms of principal components 
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in a 10-hp axial air-gap induction motor with a modifi- 
cation of the squirrel-cage type of rotor. 

Whether the form of the basic elements of a motor, 
stator and rotor, are in the shape of a solid or hollow 
cylinder or made of thick disks is of no practical dif- 
ference so far as electromagnetic design is concerned. 
It is not very difficult to transpose the fundamental 
concepts of design from data based on a cylindrical 
form to fit the needs of a design of the plate or disk 
tepe. The real problem lies in the method of forming 
the disks and the punching of slots for the stator and 
rotor windings. 

Coiling strip steel into the shape of a thick disk and 
then forming slots bv machining or broaching is 
e— 
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Fig. 2—Frame size comparison of two 5-hp, 1800-rpm 
motors, one of conventional construction and that on 
the right of axial air-gap design. 
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Fig. 3—Circular test table where the axial air-gap motors are given a heat run without their sheet-metal 


casings. 


laborious and uneconomical. To make it practical, 
apparatus had to be developed that would punch the 
slots and coil and form the disk. Uniform spacing of 
the slots is not possible because the slots would not 
line up when coiled. Controlling the slot spacing by 
coiling and punching simultaneously is also not prac- 
tical because this results in the slots lining up in an 
Archimedean spiral and as such it would be impos 
sible to insert the windings. It was, therefore, necessary 
to design and develop machinery that would not only 
punch and coil the strip, but also transform the line-up 
of slots from an Archimedean spiral to a straight line. 
The successful development of apparatus to accomplish 
this has made the manufacture of the axial air-gap 
motor commercially practical. 

The first motors of this type employed conventional 
frames and bearing brackets for the supporting struc- 
ture. As a result they were difficult to assemble and 
machining tolerances contributed to inaccuracies of air 
gaps. The solution of assembly problems and air-gap 
tolerances was the development of the so-called “inside 
frame,” marked F in Figs. 1 and 4, in which the sup- 
porting member of the stator also supports the bear- 
ings. This is accomplished by a hollow cylindrical ex- 
tension through the center of the coils, this extension 
being an integral part of the frame. The inner race 
of the rotor and bearing is stationary. The stator end 
bearing is conventionally mounted, fixed in position 
and is a double-row type to take care of the magnetic 
thrust between the stator and rotor. 

The inside frame construction results in a materie| 
reduction in weight and size of the motor. It eliminates 
air-gap inaccuracies that would occur if separate 
members were required for the support of the bearings 
and it permits the length of the gap to be controlled 
by the axial measurement of three dimensions, the 
shaft length and rotor and stator facing dimensions. 


The assembly of the stator and rotor cores to the 
supporting frame and spider respectively also presented 
a difficult problem which was solved in a simple and 
ingenious manner. The first experimental motors of 
this type were constructed with cast-steel spiders and 
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Motors shown are run with shafts vertical. 





Fig. 4—Cross section of 10-hp axial air-gap motor 
showing relative positions of rotor, stator, bearings 
and “inside frame” marked “F.” 


frames and the cores supported by welding through 
radial slots in the frame and spider. The welding 
operation, however, invariably distorted the assembly 
so that it was necessary to re-machine after welding. 
To eliminate this expensive re-machining, a novel con- 
struction was conceived in which steel inserts were 
employed to weld the core in place to cast-iron frames 
and spiders. The use of inserts eliminated welding 
actual 


distortion and subsequent re-machining. In 
(Continued on page 166) 














Overcoming Drive Problems 






in Textile Shearing Machinery 


Rapid reversing of the shearing revolvers, 

necessary to avoid damage from seams and 

other obstructions in the cloth, was finally 

achieved with direct-drive motors electroni- 
cally controlled. 


CHARLES H. COOLIDGE 


Electrical Engineer 
Curtis & Marble Machine Company 


N THE cotton and rayon textile industries, a shear- 
| ing machine is used for the purpose of shearing 

off the projecting ends of threads left on the cloth 
during the weaving. Automatic or box looms eject a 
bobbin from the shuttle when the thread on the bobbin 
has been used up. Then a new bobbin drops into the 
shuttle and the ends of the thread from the old bobbin 
and that from the new are automatically cut off at the 
selvage of the cloth. This leaves a pair of threads about 
an inch long every 6 to 10 in. along one selvage. There 
may also be hanging threads in the body of the cloth 
which are left by the weaver whenever he has to tie 
together a broken thread. 

These hanging threads were once removed by hand, 
using a pair of scissors, which is a rather slow process. 
They have also been removed by burning. A man with 
a plumber’s blow-torch in one hand and a whisk-broom 
in the other would quickly pass the flame over the 
end of the roll of cloth, and beat out the flame with 
the broom if the cloth started to burn. 

Shearing machines have been used for a great many 






































Fig. 1—Current design of cotton or rayon shearing 
machine, with individual 1%-hp, squirrel-cage induc- 
tion motors driving the four shearing revolvers (top, 
right), two on each side of the fabric passing be- 
tween. Control panel at right, below motors. 


years, but it is within the past fifteen years that serious 
thought has gone into the development of them, from 
the point of view of automatic operation. 

The shearing elements in a shearing machine operate 
on the same principle as that of a lawn mower; there 
are the same helical strips rotating against a stationary 
blade, and the projecting threads are sheared off just 
as the blades of grass are. There are, commonly, four 





Fig. 2 — Not the oldest 
model, but an early one, 
with belt drive for the revol- 
vers and a thrustor for mov- 
ing the cloth away from the 
shearing edges when a seam 
or other obstruction caused 
operation of electric relays 
and timer. Thrustor is lo- 
cated inside frame at left. 
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sets of shearing elements in a machine—two for the top 
side of the cloth and two for the under side. Each 
element is surrounded by an exhaust hood to provide a 
stream of air which causes the threads to be pulled 
into the bite of the shearing elements. Then the stream 
of air carries away the clippings and lint. 

Each shearing element consists of a rotating piece, 
or revolver, with ten helical strips set in grooves ma- 
chined into a steel bar, a stationary flat blade; and a 
movable rod called a cloth-rest which is parallel to the 
shearing edge,. and which brings the cloth into contact 
with the shearing edge. 

Originally, the four revolvers were driven by flat 
belts from the two main shafts of the machine. This 
drive was complicated, due to the fact that the two 
top revolvers rotate in one direction, and the two bot- 
tom revolvers rotate in the other. Furthermore, it is 
necessary to start and stop the revolvers independently 
of the cloth movement through the machine; the cloth 
must be started before the revolvers start, and the re- 
volvers must be stopped before the cloth stops so that 
there will be- no slack cloth which might get caught 
in the spinning revolvers. Our usual arrangement of 
these drives is shown in Fig. 2. 

Cloth comes from the loom in rolls which vary in 
length from 80 yd up to 200. These rolls of cloth, or 
loom cuts, as they are called, are stitched together end 
to end and fed into a scray, placed ahead of the shear 
and with a capacity of three hundred or more yards of 
cloth. In this way, a reservoir of cloth is maintained 
ahead of the shear so that the cloth runs continuously 
through the machine at a speed of 80 to 120 yd a 
minute. 

Originally an operator stood at the sewing machine 
and sewed the loom cuts together. Another operator 
stood at the front of the shear, with the cloth running 
between his finger and thumb to detect seams as 
they came along. Upon detecting a seam, he would 
operate a lever which rotated the four cloth-rests away 
from the shear revolvers, and took the cloth out of con- 
tact with the revolvers. 

The cloth as it passed through the machine followed 
a zig-zag course. There were cloth supporting rods 





Fig. 3—A shearing machine 
very similar to that shown in 
Fig. 2, but with the thrustor 
replaced by a I1-ph, capa- 
citor-type, reversing gear- 
motor, visible inside frame 


at left. 
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Fig. 4 


The cam-and-pin timer developed and used 
with the gear-motor drive of the shearing revolvers. 
The timer was mechanical but was tripped initially 
by a solenoid and in turn operated electrically through 
mercury switches to reverse the motor. 


across the machine between each two sets of shearing 
elements, and each cloth-rest would force the cloth out 
of the plane of these cloth supporting rods to bring it 
into contact with the shearing edge. Then, when the 
cloth-rests were moved away from the shearing ele- 
ments the cloth would follow them, as it was under some 
tension. 

Our first steps in the development of the cotton 
shearing machine were taken to eliminate the constant 
vigil on the part of the operator. Serious damage can 


















result if a seam is allowed to pass by the revolvers— 
either to the revolver or blade or to the cloth itself. 
Too, a broken needle in the cloth defies detection by 
the operator, and can cause damage to the shearing 
elements. 

In our first development, we used a General Elec- 
tric thrustor to swing the cloth-rests and allow the 
cloth to move away from the cutting edges. Seams, 
or any obstruction in the cloth, were detected by a 
patented, freely swinging bar suspended across the 
machine and resting against a roll over which the cloth 
ran. This bar would be forced away from the roll a 
slight amount whenever a seam or other obstruction 
in the cloth passed by it. 

This movement was sufficient to operate a mercury 
switch which energized two solenoids, one of which 
immediately restored the mercury switch to the non- 
operated position. The other solenoid was in a me- 
chanically driven timer and started the timing cycle. 
The timer closed the motor circuit of the thrustor for 
an adjustable length of time, and the thrustor opened 
the cloth-rests in the shear while a seam was passing 
through the machine. The shearing machine shown in 
Fig. 2 is equipped with a thrustor and also with the 
linkage by which the thrust is transmitted to the cloth- 
rests, visible at the left front. The objection to this 
design was that the mechanism did not positively return 
the cloth-rests to shearing position, as the thrustor 
provided a thrust in one direction only. A fairly heavy 
spring was used to restore the rests to shearing position. 

To overcome this objection, our next step was the 
discarding of the thrustor and using in ‘its place a 
single-phase, capacitor-type, reversing gear-motor. We 
now had motion in both directions imparted to the 
cloth-rest linkage by a crank driven by the gear-motor 
through a friction strap. The friction strap was neces- 
sary in order to absorb some of the shock when the 
linkage hit stops in both directions. It was necessary 
to re-design the timer to include two mercury switches 
in order to control the two holding coils in a magnetic 
reversing switch. We also re-designed the seam-detector 
switch mechanism and used a normally closed single- 
pole, single-throw switch held open by the weight of 
the detector rod. A passing obstruction in the cloth 
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Fig. 6—Block diagram, of control circuit for revolver 
motors in modern shearing machine. The components 
of the control are shown in Fig. 7, mounted on 


an enclosed panel. 





Fig. 5 

mounted on revolver shaft in modern shearing ma- 

chine. Similarity of revolver to lawn-mower blade is 

evident. Standard stator of motor is mounted on 
belled end of revolver housing. 


Squirrel-cage rotor of induction motor 


momentarily closed the detector switch. The electrical 
impulse started the timing cycle and the motor first 
opened the cloth-rests and then closed them after the 
timed interval. We also had an immediate re-cycling 
feature so that two obstructions near together on the 
cloth would both be protected from the revolvers. Fig. 
3 shows a cotton shearing machine with gear-motor 
control for the cloth-rests. In Fig 4 is shown a close-up 
of the patented timer used in this installation. 

This timer, in its essential details, consisted of a 
constantly rotating disk carrying pins in holes through 
its face near the periphery. In front of the pins was 
a hinged plate on which was mounted a pin-pusher 
cam operated by a solenoid. When the solenoid was 
energized momentarily by the detector switch, the 
hinged plate would force a number of pins inward 
until they were stopped by the backplate. The pins 
thus forced in would engage the tailpiece of a mercury- 
switch plate, tilting the switch plate and causing the 
mercury switch to be closed while these pins were 
passing. The closed mercury switch energized the for- 
ward holding coil of a magnetic reversing switch con- 
trolling the rest-operating motor. Further rotation of 
the pin disk caused these same pins to tilt a second 
mercury switch plate which controlled the reverse hold- 
ing coil in the magnetic switch. The motor would then 
reverse and the cloth-rests would close. 

Two or more obstructions near together in the cloth 
would energize the timer solenoid for a longer period 
of time, more pins would be moved in, and the mer- 
cury switch controlling the opening of the rests would 
thus be closed longer than usual—allowing all obstruc- 
tions to clear the machine. The pins were restored to 
their outward position by a stationary cam on the back- 
plate. 

The main objection to this second phase of the de- 
velopment of the cotton shearing machine was in the 
rapidity with which the cloth-rests were operated by 
the gear-motor. The rests moved away from the shear- 
ing elements so quickly that the cloth lost its tension 
and the slack cloth would sometimes get into the re- 
volvers. Also, the slackness in the cloth would cause 
a poor-looking roll of cloth on the rolling-up device 
at the end of the shearing machine. Furthermore, we 
had not eliminated the belt drives which were un- 
sightly and fairly dangerous. We therefore decided 
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to make a complete re-design of the machine. The 
problem of prime importance was, of course, seam pro- 
tection, a good solution of which seemed to be the re- 
versing of rotation of the revolvers while a seam was 
passing through the machine, as backward turning re- 
volvers could not possibly be damaged, and neither 
could the cloth. 

A reversing belt drive would further complicate 
matters so it was decided to use individual squirrel- 
cage induction motors for the revolvers. Power con- 
sumption studies showed that a 4%-hp motor at 1160 
rpm was sufficient for the popular 40- to 56-in. width 
machines. We belled out one end of the revolver bear- 
ing housing to fit the stator ring of the motor and 
mounted the rotor on the revolver journal, which re- 
sulted in a very compact design (see Fig. 5). Although 
Ys hp was ample to drive the revolvers, it was necessary 
to get them reversed in a very short time so that the 
first revolver would surely be turning backwards by the 
time the seam traveled from the detecting point to the 
first revolver at a cloth speed of 100 yd per min. Cal- 
culations of the WR? of the revolver, together with the 
power and time required to bring the revolver to zero 
speed were so involved that we decided to let a revolver 
tell its own story. <A lathe-dog carrying a crayon was 
attached to the revolver journal. Cloth was passe | by 
the rotating crayon at a constant and known speed, and 
the crayon traced a series of loops on the cloth. At the 
instant the motor was plugged, the loops started getting 
wider and at zero speed there was a cusp in the curve. 
The distance measured on the cloth from the point in 
the curve where the first wider loop occurred to the cusp 
could then be translated into terms of time. It was 
found that a 34-hp motor would give a deceleration from 
full speed to zero in 0.6 sec, which was within the re- 
quirement. Diehl motors of 34 hp, 1200 rpm, are now 
standard for the narrow machines, with 1 hp, 1200; 
1% hp, 900; and 2 hp, 900 rpm motors being used on 
the wider machines to cover a complete range of cloth 
widths from 40 to 120 in. 

The pin-type timer was retained for a few years, but 








trouble was experienced with it, caused principally by 
oily lint sticking to the pins. The timer was enclosed, 
but lint would get in, and machine operators would 
leave the cover off. Then again, the roller-chain drive 
for the timer represented one more drive on the machine. 

We experimented with and finally adopted and pat- 
ented an electionic timer application which would give 
practically the same operating characteristics as the 
mechanically driven timer. Now, for the first time, we 
would place all the control apparatus in one enclosing 
case, which would be practically dust tight. The elec- 
tronic timer is more accurate and much faster in opera- 
tion than the mechanically driven timer, accuracy and 
speed being much more important now with greatly 
increased cloth speeds. Deceleration of the revolvers 
begins practically instantaneously with seam detection, 
and the first revolver is positively rotating in the non- 
shearing direction before the seam meets it, even at a 
cloth speed of 120 yd per min. 

A cotton or rayon shearing machine of the latest de- 
sign is shown in Fig. 1. The photograph in Fig. 7 is a 
close-up of the electrical control equipment located as 
follows, from left to right: Electronic timer, magnetic 
reversing switch with one overload relay, three overload 
relays, holding circuit relay, and main motor starting 
switch. The main motor pulls the cloth through the 
machine and also drives other machines in the same 
range, such as a brushing machine and rolling machine 

Each revolver motor is protected by an individual 
overload relay with heater coils having a capacity of 225 
per cent of motor nameplate rating. This rather high 
heater-coil capacity is necessary to take care of the plug- 
ging current which is about seven times the full-load 
current and occurs on an average of once a minute for a 
total time of two seconds. Motors can be quickly dis- 
connected from the line through the use of Hubbell twist 
lock connectors in each motor lead. The motors are 
controlled by a Cutler-Hammer magnetic reversine 
switch, both holding coils of which are in turn controlled 
by a Photoswitch electronic timer. The operation of the 

(Continued on page 184) 





Fig. 7—The control panel of an electronically controlled cotton shearing machine. 
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Left to right: Electronic timer, 
magnetic reversing switch with one overload relay, three overload relays, holding circuit relay, and main motor- 
starting switch. All are enclosed under glass to exclude lint and other foreign material. 
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Designing Convenient Stow-Away- 
Ability inte Once-a-Week Appliances 


PRODUCT 


ECAUSE it is used but a small part of the time, the 

storage and space factor of an electric ironer may 
become a subject for the designer’s attention. In the model 
shown here, the working parts fold into a completely enclosed 
cabinet which may form a part of the kitchen work surface 
and be uniform in dimensions with other units in the 
ensemble. The cabinet, which was styled by Dave Chapman, 
is finished in porcelain enamel and measures 18 in. wide, 
25 in. deep and 36 in. high. The ironer itself is mounted 
upon the work-table base the inner end of which is sup- 
ported upon swinging brackets which hold the work table 
solidly in position when raised but which swing down and 
in to allow the ironer mechanism to take a vertical position 
within the cabinet when not in use. The roll is 6% in. in 
diameter, 26 in. long, with two speeds and stationary posi- 
tion for pressing. Motor is 4% hp. A plastics guard strip 
protects fingers at the forward edge of the shoe. A safety 
trip, conveniently located, instantly releases pressure of 

roll. Apex Electrical Manufacturing Company. 
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DESIGNS 


Broadcasting Speech Input Console 





This product is custom-built but illustrations show a rep- 
resentative design. The console houses two high-quality 
main amplifier channels, capable of simultaneous opera- 
tion on different programs. Also within the console is a 
third high-level amplifier for loudspeaker monitoring and 
cueing operations. This arrangement is useful for sta- 
tions operating both AM and FM transmitters or simul- 
taneously originating both local and network programs. 
The console provides terminals for eight microphones or 
low-level transcription input circuits and four pre-ampli- 
fiers with switching keys for selection of either of two 
low-level inputs for each pre-amplifier. Four of these 
circuits can be used simultaneously with four in reserve. 
Three remote-line input circuits, with repeating coils, feed 
incoming-line programs to three separate line-mixer con- 
trols. Western Electric Company, Inc. 
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Blasting Timer Spaces Explosions 


\ split-phase capacitor motor, 14; hp, drives a cam shaft 
which operates contacts in sequence for firing a series of 
blasting charges. Purpose, to stagger explosion so as to 
reduce vibration and enhance fragmentation. Precise 
control is afforded with intervals of 0.010 to 0.040 sec. 
\ solenoid-operated clutch permits motor to reach full 
speed before turning the timing shaft. Other safety 
features are provided. E. I. du Pont de Nemours & Co. 











4 











Wire-Recorder Office Dictating Machine 


The cabinet houses a combination recorder and reproducer, 
complete in one unit. A detachable magazine, carrying only 
the spools of wire and the counter, can be placed on another 
machine. Looking down on the machine with the magazine 
removed (upper left), are shown locations of the two large 
spools of wire and between them, from top down, the record- 
ing head, wire-drive mechanism, and level wind mechanism. 
One of the outstanding features is that forward and rewind 
: speeds can be immedi- 
ately increased tenfold 
to 20 ft per sec to facili- 
tate corrections and loca- 
tion of specific points in 
the record. Wire is au- 
tomatically cleared by a 
demagnetizer coil for 
making corrections. 
Standard Business Ma- 
chines Company. 





Automatic Heavy-Duty Lathe Has Quick Cycle Change-Over and Wide Speed Range 


With a 75-hp spindle motor and using carbide tools, high 
production rates are achieved by this lathe. A second 
motor powers front and rear carriages. Separate driving 
gear centers are provided for spindle speeds and for 
front and rear carriage feeds. Complete control of auto- 
matic cycle is obtained through adjustment of dogs on 
a program disk connected with carriage feeds which effects 


changes in length and direction of rapid approach, feed 
and rapid-return strokes. Pendant control station with 
push-buttons is shown in picture below. Tailstock has 
separate motor for speed and convenience in loading 
heavy work. Fourth motor drives coolant pump. Recti- 
fiers supply d-c for spindle clutch and brake and _ rapid- 
traverse brake. Sunstrand Machine Tool Company. 
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Portable Submerged-Are Welder for Light-Gage Materials 


This portable automatic welding machine is designed 
especially for welding light-gage sheet and light plate by 
the Unionmelt submerged-are welding process which welds 
electrically beneath a layer of granulated mineral flux 
without visible arc. The machine weighs only 190 Ib 
and can be placed directly on the work and hand-guided, 
or mounted on standard track or guided by a small 
structural angle clamped to the work for production 
welding. Small vertical and lateral adjustments for 
positioning the welding head can be easily and quickly 


made by means of handwheels. The control panel and 


Armature 





equipment are mounted within the plastics rod reel frame, 
within easy reach of one operator. The welding head 
and rod reel are mounted on a high-speed carriage which 
has accurate, stepless speed control from 7 to 210 in. per 
minute. The welding head without the carriage can be 
used for a stationary installation. The machine will 
butt-weld, in a single pass, material from 16 gage to %4 
in. thick. Material of any thickness can be welded by 
using multi-passes. Welding currents up to 1,200 am- 
peres can be applied and coiled welding rods of 345 to 


14 in. diam can be used. The Linde Air Products Co. 
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IC CHART OF FRACTIONAL-HORSEPOWER MOTORS 









































Fig. 1—Performance characteristics of small motors a: related to their principles of operation. Starting torque 
of series motors is high at speed ratings of 7500 rpm or higher. Starting current of capacitor-start motors is ap- 
preciably lower than for split-phase motors. 


Matching the Small Motor to the 
Machine You Are Designing 


The varieties of small motors are numerous but each has its 
own characteristics which fit it for certain classes of jobs. 
An experienced manufacturer discusses some of the high-lights. 











F. L. OLSON 


Motor Application Engineer 
Bodine Electric Company 


HEN a baker bakes a cake, he uses a formula 
or recipe. When a contractor builds a house, 


he follows a formula or plan; the mathemati- 
cian uses formulas; the chemist uses formulas; the 
tailor uses formulas or patterns. The selection of a 
motor to drive a smal] machine would be simple if 
there were a formula. But too many factors influence 
the application of motors to small machines to evolve 
even the most complicated kind of formula to serve 
this purpose. . 

A basic mechanical or engineering training is neces- 
sary to enable one to perform a_ successful motor 
selectomy. But, that is only one of the ingredients 
required. Much of the necessary information can be 
obtained by technical reading, but there is no sub- 
stitute for experience in small motor application. Even 
with a wealth of experience it is possible to fail to 
recognize some factor in the design or operation of 
the machine which will influence successful motor 
operation. It is one thing to power a machine success- 
fully in the design and test laboratories, and another 
thing to provide long, trouble-free service out in the 
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field, under all sorts of conditions. 
Some small electrically operated machines and typical 
considerations in selecting motors for them are: 


Office machines—compactness, cost, quietness. 

Sound recording machines—constancy of speed, 
freedom from vibration. 

Portable lungs—reliability, quietness. 

Surgical engines—wide speed range; smooth, uni- 
form torque at all speeds. 

Card index systems—instant reversibility, high 
starting torque, quietness, low speed. 

Facsimile equipment—synchronous speed, contin- 
uous duty, smooth operation. 

Glass washers—protection against humidity, con- 
stant speed, good starting torque. 

Laundry controllers—constancy of speed, con- 
tinuous duty, slow speed, protection against 
moisture. 

Motion picture projectors—portability, constancy 

of speed, temperature rise, freedom from vibra- 

tion, quietness, brush life. 


ELECTRICAL MANUFACTURING 





























FF 
YOQQVOOO 


Fig. 2—Various methods of achieving control of speeds of small motors, 
each of these diagrams, differentiated by the letters, being discussed 


in the text. 


Motion picture arc lamps—high temperature, 
quietness, sensitivity to voltage variations, 

Photographic print driers—continuous duty, speed 
control. 

Telescopes—synchronous speed, continuous duty, 
freedom from vibration. 

Tower clocks — synchronous speed, continuous 
duty, dependability, wide temperature varia- 
tions. 


The electric power supply available for the opera- 
tion of a machine is of first concern in the selection 
of the correct motor drive. A motor will not function 
at all unless connected to the type of current for which 
it was designed. The following data, therefore, are 
required : 


OR er errr re Pert oe volts 
(b) Alternating current. ..volts,...phase,. .cycles 
(c) Universal (d-c or asc) ...ccccccceess volts 


The load characteristics of the machine to be driven, 
and the performance characteristics of the driving 
motor must be closely matched to obtain desirable re- 
sults. A motor too large and too complex is unneces- 
sarily expensive, while a motor too small might fail 
to start the load under abnormal operating conditions. 

The accompanying chart (Fig. 1) provides a good 
general guide to selection of the proper type of motor 
for a given set of load requirements, but a great many 
other factors must be taken into consideration to 
insure successful results. Some of the factors will be 
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recognized only by the engineer who has had years 
of experience in small motor application. He is often 
the motor manufacturer’s representative. When the 
machine designer supplies the motor manufacturer 
with complete information before the design of the 
machine has reached the detailing stage, unnecessary 
correspondence and loss of time are avoided, develop- 
ment and experimental costs may be reduced, and a 
satisfactory motor is obtained without repeated trials. 
Regardless of high quality, a motor can break down 
or function inconsistently, unless the application engi- 
neer has at hand and considers all the pertinent con- 
ditions involved in the operation of the machine 
to be driven. 

Let us investigate several small motor-driven 
machines, and see how to match the load requirements 
by reference to the motor-characteristic chart. One of 
the simplest devices is a ventilating fan. A universal 
motor is not generally considered because in about 
90 per cent of the cases they operate on alternating 
current, and they are not transported from one place 
to another. Universal motors of equivalent speed and 
power ratings cost more than shaded-pole motors. Let 
us, therefore, consider selecting a fan motor for opera- 
tion on single-phase alternating current. A fan re- 
quires little starting torque and the power required 
varies approximately as the cube of the speed. The 
chart shows that the following types of motors would 
operate a fan: split phase, synchronous, synchronous- 
capacitor, shaded-pole, capacitor, and capacitor-start. 
The shaded-pole motor would be selected—primarily 
because of its lower cost. Another factor in its favor 
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Fig. 3—Speed variations in motors with applications 
like this are not objectionable and do not warrant 
special efforts to provide control. 


is its reliability. There are no rotating or wearing 
parts except the rotor core-and-shaft assembly sup- 
ported by the bearings. 

A portable drill would involve quite a different set 
of factors in motor selection. Because of its port- 
ability and the necessity for high-speed operation, a 
universal motor is required. This type of motor also 
provides the greatest amount of power per unit weight. 
In addition, it provides substantial starting torque. 
This is necessary for quick acceleration and to over- 
come the tendency of the drill to stick in the work. 

A card-index wheel for use in office filing systems, 
for operation on single-phase alternating current, 
would require instant reversal and low speed. The 
motor characteristic chart shows that the capacitor type 
of motor will reverse during rotation. The standard, 
continuous-duty, capacitor motor delivers low starting 
torque, while the application requires a_ substantial 
amount. Since the duty is intermittent, the motor can 
be wound stronger and the rotor modified to increase 
the starting torque. Because the capacitor motor is 
also quiet in operation, it is ideal for this application. 
An integral speed reducer provides the very low speed 


‘necessary to turn the card-index wheel. 


Special motor characteristics are often expensive to 
obtain when small quantities are required. A special 
winding and rotor may double the cost of an other- 
wise standard motor. This should be considered before 
the design features of the machine are frozen. It might 
be found more ecdnomical to consider the use of a 
larger standard motor. Where one hundred or more 
motors can be purchased at one time, the cost of special 
winding and rotor is usually nominal. Some small 
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Fig. 4—Motors with two types of electric governors, 

that on the left being adjustable only when the motor 

is at a standstill, that on the right being adjustable 
while running. 


machines, because of the nature of their operation or 
because of space limitations, cannot have their require- 
ments matched with any standard motor. In such 
cases, even though the quantity requirements are 
small, the designer must go to the expense of selecting 
a special motor. 

Every small machine has a speed at which it will 
produce best results. Some machines must operate at 
various speeds or must be capable of having their speed 
varied continuously. When only one fixed speed is 
required, the maximum variation permissible, above 
or below rated speed, must be established and a motor 
selected which can be relied upon to operate within 
these limits under all operating conditions which might 
be encountered. Many machines are critical in this 
respect. For example, a laundry timer operating above 
a certain critical speed can reverse the washer motor 
at such frequent intervals as to cause it to overheat 
and burn out. On the other hand, a motor timing 
code-signals could operate below the critical speed 
required to decode the signals accurately. Voltage 
variations affect the speeds of all except synchronous 
motors in varying degree. The engineer selecting the 
driving motor must know the widest voltage range 
to which the machine will be subjected in order prop- 
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Fig. 5—Motor driving a drum film holder of a West- 
inghouse oscillograph and provided with adjustable 
electric speed governor. 
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erly to choose the motor’s speed characteristics. A 
compromise must often be made between breadth of 
speed range and other essential operating features. 

There are many methods of speed control. The 
proper choice depends on the operating characteristics 
and speed range of the machine and on the type of 
motor used. Some types of motors will match closely 
the required operating characteristics at a given speed, 
but may not have the variable speed characteristic. 
The following types are dependent on the frequency 
of the power supply for their operating speed. Several 
fixed speeds can often be obtained with these motors 
by a multiple-winding arrangement, enabling  re- 
connection of windings to obtain different numbers of 
poles. These constant-speed motors are: 


Split-phase 
Synchronous 
Capacitor-start 
Repulsion-start 
Polyphase 


The most common method of speed control of motors 
for small machines is by the use of rheostats or re- 
sistors. Series-wound motors are most responsive to 
this type of speed control, but shunt- and compound- 
wound d-c motors can be controlled quite well in 
this way. Because series-wound motors lend them- 
selves to operation over wide speed ranges and can be 
operated on both alternating and direct current, they 
are usually chosen for machines where the speed must 
be varied, except where the service is quite continuous. 
Constant-speed, continuous-duty motors give a much 
better account of themselves from a service standpoint 
where they are called upon to operate many hours a 
day, day after day. 

The simplest way to control the speed of a series- 
wound motor is to connect a rheostat in series with it, 
as shown in Fig. 2A. The speed for a given load 
decreases as the resistance is increased. If enough 
resistance is added the speed can be adjusted down 





kig. 6—A synchronous motor driving a laboratory 

contactor through a friction disk to permit con- 

tinuously adjustable speed which is, however, uniform 
at any specific setting. 
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to standstill, but a reduction of speed of about 50 per 
cent is usually considered the practical limit. When 
more resistance is added the motor usually fails to 
start unless the resistance is first reduced. The speed 
of a series-wound motor with resistance in series is 
highly sensitive to load changes. The slightest increase 
or decrease in load (often caused by friction varia- 
tions, either in the driven machine or inherent in the 
motor) causes a substantial change in speed. There 
are many small machines, such as the one shown in 
Fig. 3, where the load conditions are quite uniform 
and speed variations are not critical. 

The speed of a series-wound motor can also be 
controlled by shunting an adjustable resistor across 
its armature, as shown in Fig. 2B. Although the speed 
range obtainable is not as great as with the series 
rheostat method, the speed is more stable, and the 
starting torque is better. This method also improves 
brush life. Care must be exercised so that too little 
resistance is not left across the armature, because the 
resultant increase in field current causes overheating 
of the field coils and may burn them out. 

Another way to obtain series-wound motor speed- 
control over a wide range, and still retain reasonable 
stability at low speeds, is to connect a fixed resistor 
in series with the armature and a variable rheostat 
across the armature. See Fig. 2C. 

Shunt-wound motors are commonly controlled in 
speed by connecting resistance in series with the shunt 
field, as shown in Fig. 2D. Increasing the resistance 
increases the speed. Such control provides stable motor 
speeds at light loads, provided too much resistance is 

(Continued on page 172) 





Fig. 7—Laboratory stirring device in which speed va- 
riation is obtained by a friction-cone drive within the 
opened housing. 








Standardized Stamped Wiring for 


Low-Power Circuits 


From an insulating base panel carrying grids of strap copper 
buses, circuits can be derived with simple operations such as 
drilling and use of eyelets and pins, and with important economies. 


mentary conductor grids attached to a plastics 

base, it is possible to obtain an infinite variety 
of circuit connections neatly and economically for low- 
power circuits like radio receivers, communication cir- 
cuits and electronic devices. The basic principles are 
illustrated in Fig. 1. The simple diagram of electrical 
connections shown at the top can readily be converted 
into the strap or bus-bar layout shown in the center. 
Here all the vertical straps or bars are-beneath the 
horizontal ones and could be on the opposite side of a 


. MEANS OF an ingenious system of comple- 
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sheet of insulating material. Connections are then made 
with eyelets as shown. The new system of stamped 
wiring makes it possible to translate this layout directly 
into the grid design at the bottom of Fig. 1. Here a 
regular pattern of horizontal straps on one side and 
vertical straps on the other side of a sheet of insulating 
material are cut at points indicated by the small white 
rectangles and are joined with eyelets as shown to pro- 
duce the same circuit as in the other two illustrations. 
It is also possible to strip all the unused conductor 
material off the board, as Fig. 2 indicates. This is 
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Fig. 1—For any wiring dia- 
gram showing only connec- 
tions but not components, as 
the one at the top, it is easy 
to substitute a layout of bus 
bars or straps wtih vertical 
conductors below the hori- 
zontal, as in the center. The 
next step is the use of a 
plastics base panel, shown at 
the bottom, with vertical 
straps underneath and hori- 
zontal straps on top, cut as 
indicated by small white rec- 
tangles and joined by eyelets 
or otherwise where shown. 
The result is the same circuit 
as in the middle illustration, 
using standardized base ma- 
terial—stamped wiring. 
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Fig. 2—Above is shown one 
side of a stamped-wiring 
panel with the strap conduc- 
tors cut, punched and eye- 
letted, and with tube and 
transformer sockets in place. 
Below is the same panel with 
component parts added, 
showing how connections are 
made to resistors and con- 
densers by inserting leads 
into eyelets and soldering. 


an example of the new technique of stamped circuits 
or wiring. 

The method has been developed by the A. W. Franklin 
Manufacturing Corporation and is being applied to 
wiring of chassis of radio receiving sets. In this ap- 
plication sheets of phenolic material about 4¢ in. in 
thickness are employed. The straps or bus-bars are 
of 5-mil copper, tinned on both sides and coated on 
the side which goes against the phenolic sheet with 
thermoplastic cement. By putting the insulating board 
and the copper through a die press, the copper is cut 
into strips with the edges and ends pressed into the 
insulation. The die is electrically heated and sets the 
thermoplastic cement previously applied to the under- 
side of the copper. The result is that the copper is 
mechanically and chemically secured to the phenolic 
baseboard. Copper strips on one side of the baseboard 
run in one direction only and those on the opposite 
side cross the first ones at right angles. This results 
in the kind of grid shown at the bottom of Fig. 1 except 
that since the sheet is not transparent only the straps 
running in one direction are visible. Holes for eyelets 
are punched and the eyelets inserted and spun over to 
make electrical connections between straps on opposite 
sides of the baseboard as called for in the circuit dia- 
gram. Small component parts such as sockets, resistors, 
condensers, etc. are mounted in place and connected 
into the circuit by inserting the ends of leads into the 
eyelets or into other openings punched into the copper 
straps. These are then soldered in place. The soldering 
operation may be expedited by arranging for a hot dip 
of the entire base plate, effecting at one operation all 
of the soldering required for connections made directly 
to the copper straps on the baseboard. In this way 
the number of individually soldered joints in a radio 
receiving set has been reduced from 150 to 30. 

Although developed with radio applications in mind, 
the method obviously has possibilities in other fields. 
It would be unwarranted to suggest that the method 
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could be employed for anything except for very small 
currents and relatively low voltages. These limitations 
suggest developments in communication circuits for 
panel boards, terminal boards and interconnection of 
communication equipment. Telephone systems, inter- 
communication circuits and public address systems 
could well employ this new method. Wherever control 
circuits for any purpose are limited to small amperage 
and conventional voltages the method could also apply. 
(Continued on page 212) 





Fig. 3—Radio receiver wired with conventional 
methods, above, and with stamped wiring, below. 
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How to Avoid Failures of Brass 


Season cracking and stress-corrosion cracking, closely allied, may 


promote failures in service which can be avoided by selection of ma- 


terials, proper working and annealing, and control of service conditions. 


~ 





HE EXCELLENT physical, mechanical, and 
electrical properties of the various brasses, coupled 
with their relatively low cost, have made them 
ideal materials for many electrically energized devices. 
In these products brass is used because of its physical 
properties for structural members and, because of its 
relatively low resistance, for current-carrying parts as 
well. All too often in the selection of the material the 





The following definitions are quoted from ASTM 
Standard No. B154-45: 


(a) Stress Corrosion Crack.—A crack due to the simul- 
taneous action of externally applied tensile stress and 
certain specific corrosive media (usually ammonia plus 
moisture). This type of crack occurs with little or no 
deformation of adjacent metal. 


(b) Season Crack.—A crack due to the simultaneous 
action of residual tensile stress and certain specific cor- 
rosive media (usually ammonia plus moisture). This 
type of crack occurs with little or no deformation of 
adjacent metal. 


(c) Applied Stress—An external stress due to a force 
from without the mass of the unit part and usually the 
result of assembly operations. Welding shall be con- 
sidered an assembly operation. 


(d) Residual Stress—An internal stress inherent in 
the mass of a body in its unit form (not on assembled 
unit) usually as a result of cold-working. 





The following is quoted from ASTM Standard No. 
E7-27: Alpha Brass.—A copper-zinc alloy with a copper 
content greater than approximately 64 per cent. It is 
composed of but one type of crystals all of which are of 
the same composition. 


Beta Brass.—A copper-zinc alloy with a copper content 
of approximately 54 per cent, composed of but one 
type of crystals all of which are of the same composition. 


Note.—At ordinary temperatures, the normal range of 
beta brass is from 51 to 55 per cent copper. Quench- 
ing from higher temperatures considerably broadens this 
range. Between 64 and 55 per cent copper, the copper- 
zinc alloys consist of mixed crystals of alpha and beta, 
the relative proportion of which depends upon the com- 
position and heat treatment. Alloys of this type can be 
mechanically worked while hot and are frequently re- 
ferred to as ‘““Muntz metal.’” When rapidly cooled from 
high temperatures (that is, from at or near the melting 
point) mixed alpha and beta may occur with copper 
as high as 70 per cent. 





Gamma-Brass.—A copper-zinc alloy with a copper con- 
tent less than approximately 52 per cent, characterized 
by brittleness and not easily worked either hot or cold. 
—Editor. 
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physical, mechanical, and electrical properties are 
weighed against the demands of the application but 
the all-important consideration of the susceptibility of 
the part to season cracking is ignored. 

Season cracking or stress-corrosion cracking is little 
publicized because the brass metallurgists can offer no 
reasonable, completely acceptable, theory as to its cause 
or cure. It is not unique in brass alone but also causes 
failure in other copper alloys, in certain types of steel, 
in aluminum and in magnesium. Season-cracking fail- 
ure differs from the more publicized corrosion-fatigue 
failure in that it is produced by simultaneous corrosion 
and static stresses whereas corrosion-fatigue failure is 
caused by simultaneous corrosion and fatigue or dynamic 
stresses. Unfortunately, the corrosive agents required 
to produce season cracking may be very mild and the 
stresses may be the result of cold working the metal 
without subsequent heat treatment. Hence failure from 
season cracking is insidious in that the stresses locked 
up in the part may be sufficient to cause failure under 
very mild operating conditions. This failure may occur 
in a matter of minutes, days, months or even years. 

As an example, consider the part shown in Fig. 1. 
It consists of a terminal ring to which a wire is soldered. 
3oth parts are made of high brass and the wire is 
crimped on the ring to hold it mechanically in manu- 
facture until the soldering operation is performed. The 
designer realized that the wire probably was overstressed 
at the point where it was crimped to the terminal ring 
but the design was approved on the basis that the solder 
would provide sufficient strength. Actually the com- 
ponent failed in the factory before it could be installed 
in the final assembly because of season cracking, not 
fully appreciated by the designer. As seen in the photo- 
micrograph, the break did not occur in the highly 
stressed section under the solder but, instead, in the 
straight section approximately ™%¢@ in. from its edge. 
Even here there were sufficient stresses to cause failure 
when exposed to the amines in the soldering flux. 
Greater magnification of the same failure, in Fig. 2, 
shows how the fracture occurred along the grain 
boundaries, typical of season cracking. The trouble 
was rectified easily and simply by changing to a brass 
having a higher copper content and less susceptible to 
season cracking. Hence, if the electrical product de- 
signer is not lulled into a feeling of false security be- 
cause of familiarity with the common brasses, such 
pitfalls can be avoided, particularly if he has an apprecia- 
tion of the dangers confronting him. 

Comparing the copper-zinc constitutional diagram 
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Due to Season Cracking 





of highly stressed 


terminal ring and 


Fig. 1—Season cracking failure 
yellow brass wire crimped to a 
soldered. (x 35.) 


shown in Fig. 3 with the list of brasses commercially 
available (Table I), it is seen that all the alloys, from 
gilding metal (95% copper, 5% zinc) to high or yellow 
brass (65% copper, 35% zinc), are in the alpha-phase 
region of the copper-zinc diagram. Since a metal must 
exist in two phases to be hardened by heat treatment, 
it is evident that none of the brasses can be so hardened. 
In the crystal structure the zinc atoms replace the 
copper atoms throughout its face-centered cubic lattice, 
in a random fashion, producing a true solid solution 
of zine in copper. 

Since brass cannot be hardened by heat treatment, 
its physical properties can be varied only by cold work- 
ing and annealing. Cold working decreases and anneal- 
ing increases the grain size. Cold working increases 
the tensile strength, the apparent elastic limit and hard- 
ness and decreases the ductility and toughness. There 
is no universally accepted theory as to why cold working 
decreases the grain size but the one most commonly 
advanced is that the cold working seems to fragment 
the crystals without causing them to fall apart. Subse- 
quent annealing at the re-crystallization temperature 
causes the surrounding atoms to attach themselves to 
active grains so that the crystalline lattice is extended 
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Fig. 2 
line fracture, characteristic of season cracking. (x 250.) 
Crack extends vertically, just right of center. 


Section of the same wire showing intercrystal- 


in all directions. The more heavily brass is cold worked, 
the lower the re-crystallization temperature. The higher 
the annealing temperature and the longer the annealing 
time, the larger the grain size. Hence the amount of 
annealing is indicated by the grain size which, stated 
in millimeters, is used by the trade to describe the 
alloys more completely and is an important part of 
any brass specification. 

In setting up the grain size requirements the physical 
properties needed are a controlling factor. The mini- 
mum is established by the cold working operations to 
be performed on the material. If the grain size is too 
small the breakage of the material in drawing and 
forming operations will be too great. Also, breakage 
can be caused by too large a grain size with its accom- 
panying lower tensile strength. In addition, the larger 
the grain size the rougher the surface after working and 
the more inaccurate becomes the measurement of the 
size. 

Wherever the brass is not subject to season cracking 
its composition can be selected from the electrical and 
physical properties. As shown in Table I, increasing 
the zine content increases its electrical resistance and 
tensile strength. The elongation increases with in- 
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creasing zinc up to 30% zinc (cartridge brass) after 
which it decreases with increasing zinc. Hence the ratio 
of elongation and tensile strength is at the highest for 
cartridge brass, making it most desirable for deep 
drawing operations. 


WHEN SEASON CRACKING CONTROLS 


Whenever the application is such that there is danger 
of season cracking, no longer is the selection controlled 
by the electrical, physical, and mechanical properties 
of the brass. Then season cracking must be considered 
first and it becomes the controlling factor. Season 
cracking, though not confined to copper-zinc alloys, has 
been associated with them because of the greater use 
to which these alloys have been put. It is identified 
by cracks which appear in apparently sound metal days, 
weeks, or even years after fabrication. Actually alloys 
such as brass, containing less than 35% zinc, consisting 
of a single crystal type having a solid solution in 
equilibrium at room temperature, are less susceptible 
to season cracking than those having more than one 
crystal type such as the alpha-beta brass produced in 
melts containing more than 35% zinc. 

Season cracking is caused by a susceptible chemical 
composition, stress, and corrosion. All three must be 
present to produce failure but the degree of each is a 
moot question. Obviously there can be no degree to 
the chemical composition but, in the copper-zinc series 
of alloys the exact composition which is free from 
season cracking tendencies is debatable. The generally 
accepted rule is that 20% zinc is the dividing line. 
Alloys containing more than 20% zinc will fail under 
stresses far below the elastic limit in a corrosive atmos- 
phere while alloys containing less than 20% zinc are 
not affected. However, this is a purely empirical rule 
established by test and field experience and, though a 
valuable indicator, should not be accepted as true for 
any particular design until the product itself has been 
tested with the selected material. 

The fact that there is no sharp line of demarcation 
in the copper-zinc series is shown by the work of C. L. 
Bulow’ in which the effect of ammonium-hydroxide 
vapors on the tensile strength of brass was studied. In 
Fig. 4 is plotted the proportion of copper in the alloy 
versus the breaking time under test conditions where 
the initial stress was equal'to the proportional limit 


1C. L. Bulow “Stress-Corrosion Testing of Copper-Base Alloys” ASTM, 


1945. 
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Fig. 3—Constitution diagram of copper-zinc alloys. 
Terms employed are defined in box on page 100. 


or the yield strength in ammonium-hydroxide vapors. 
These curves show that as the copper content in the 
alloy increases, the breaking time increases so that a 
smooth curve, without any point of discontinuity, re- 
sults. Hence this curve indicates that the susceptibility 
of the copper-zinc alloys to season cracking does not 
cease at 80% copper 20% zinc but, for all practical 
purposes, the tendency is so slight that it can be ignored. 

In one sense the curves shown in Fig. 4 are mis- 
leading in that the starting stress is equal to the yield 
strength or the proportional limit which tend to increase 
with increasing zinc content. Hence the argument 
might be advanced that the curve shows the brasses 
having higher percentages of zinc in an unfavorable 
light they do not deserve. This would be particularly 
true if the stresses causing the season cracking or stress- 
corrosion failure were the result of external forces acting 
on the member. Then it could be argued that the size 
of the member could be made the same for any of the 
materials so that the stresses would be the same and 
that a true picture would be the curve of stress vs. test 


Table I—Physical and Electrical Properties of Copper-Zine Alloys 





Nominal Tensile strength, 


Material composition 





Electiolytic copper. ...... 
Gilding metal 

Commercial bronze 

85% red brass........... 
80% red brass 

Best quality brass 
Cartridge brass 

Deep drawing brass. .” 
Yellow or high brass 
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Fig. 4—Relation of copper content in brass and elapsed 
time before breaking due to season cracking when speci- 
men is subjected to a definite tensile stress which 
remains constant until failure occurs. Breaking time 
is automatically recorded. Specimen is in the presence 
of vapors of ammonium hydroxide throughout the test. 


breaking time instead of yield strength or proportional 
limit vs. test breaking time. However, season cracking 
usually is caused by the stresses set up in the material 
in fabrication and these are dependent upon the com- 
position and hardness of the material and the amount 
of cold working to which it is subjected. Hence, Fig. 4 
does give a true indication of the relative effect of 
ammonium hydroxide on the copper-zinc alloys. 

For the purpose of comparison the stress vs. the test 
breaking time in ammonium hydroxide vapors is plotted 
in Fig. 5. The curves so obtained are interesting in 
that they show an extremely critical range at 64-to-65% 
copper. Alloys containing more or less than this amount 
of copper fall in the same group on the stress vs. 
breaking time curve, showing more than 4 times the 
strength of the 64 to 65% copper alloys. Hence, alloys 
containing 35-to-36% zinc and 64-to-65% copper should 
be avoided where applied stresses are present. 

The exact role that the mechanical stress plays in 
the process of season cracking has not been too well 
established. However, there are three hypotheses ad- 
vanced to explain the action of the stress that must 
be present to cause failure. Since the typical season- 
cracking failure is an inter-crystalline fracture, one 
hypothesis is that the stresses affect the mechanical 
progress of the crack along the grain boundaries. 
Another is that the corrosion products exert an ex- 
plosive action, causing the grains to separate. The 
third hypothesis, based on observed data, is that struc- 
tural elements under stress show an especially negative 
electro-chemical potential. It has been found that the 
grain boundaries of coarse-grained cartridge brass are 
anodic to the grains when exposed to ammonia vapors. 
Hence, an electro-chemical couple is set up at the 
boundaries, causing concentrated corrosion at this point 
until failure results. 

The importance of the presence of a corrosive agent 
cannot be depreciated but in the practical consideration 
of season cracking it becomes of minor importance 
because it cannot be controlled by. the design of the 
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product. Corrosive atmospheres so mild that to all 
intents and purposes they are non-corrosive will cause 
failure in highly stressed material. Of course, the 
effect of time and temperature go hand in hand with 
the concentration of the corrosive medium. However, 
the complete failure of improperly annealed rivet wire 
stored for less than one month in an ammonia atmos- 
phere, where the concentration of the ammonia was so 
low that the odor was not discernible, accents how 
insidious the danger of season cracking can be. Mercury 
and mercury compounds, ammonia and amines as found 
in plastics and soldering fluxes, dilute sulphuric acid, 
or even sulhpur dioxide in the presence of water vapor, 
are sufficiently corrosive to’cause season-cracking fail- 
ure. In addition to the ammonia and amines found 
in soldering fluxes, the tin or lead in the solder aggra- 
vates the condition. Hence, trying to control the 
atmosphere to which a product is exposed or the 
manner in which it is used is the least feasible solution 
to the problem. 

Instead, a much more satisfactory answer is to 
eliminate the danger of season cracking by properly 
selecting the alloy, avoiding internal and external 
stresses, heat treating to remove any stresses developed 
in fabrication, eliminating or reducing corrosion if 
possible and, in any event, subjecting the product to 
an accelerated test to determine its susceptibility to 
season cracking. As already pointed out, the brasses 
containing less than 20% zinc are relatively free of 
season-cracking tendencies, so that if the desired physical 
properties are obtainable with these alloys, this is the 
first step in the elimination of the difficulty. 

Theoretically and practically it is almost impossible 

(Continued on page 186) 
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Fig. 5—Relation of tensile stress to elapsed time before 
breaking due to season cracking with brasses of various 
composition under test conditions described in caption 


under Fig. 4 and in text. 
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Engineering Smoothness into 


Ball and Roller Bearings 


Noise is a secondary effect of vibration which may be held at a 
minimum by avoiding in design and specification such enemies as 
surface roughness, dirt, denting, eccentricity and excessive tightness. 


T. W. MORRISON 
Physicist 
SKF Industries, Inc. 


ANY references have been made to noise in - 

ball or roller bearings. Actually, in a vast 

majority of applications, there is little noise 
radiated directly from the bearings to the listener's ear 
since it generally is necessary to protect the bearings 
from dirt and the enclosures for this purpose prevent 
the transmission of noise directly from the bearing 
parts. Where bearings are responsible for noise, it is 
usually because they set up vibrations which are trans- 
mitted to other parts of the machine and these, in 
turn, radiate the vibrations as sound. 

It can readily be seen, then, that from the stand- 
point of obtaining quiet-running equipment, it is more 
important to have bearings with a low vibration level 
rather than a low noise level. In applications requiring 
smooth-running equipment, it is even more important 
that the bearings be selected for smoothness rather 
than quietness. 

The simplest method of inspecting for roughness is 
to hold the bearing and spin it by hand, but in order 





Fig. 1—Measurement of surface irregularities is ac- 

complished with equipment such as the profilometer. 

The author is here shown adjusting a pickup which 
explores these irregularities. 
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to make anywhere near an accurate distinction between 
relative roughness, particularly with small bearings, 
the inspector must have a sensitive touch and adequate 
experience in this means of selection. Even with these 
qualifications, segregation of bearings into various 
grades cannot be made with any sharp distinction. 

The variations in quality resulting from inspecting 
bearing roughness by hand-spinning virtually made it 
mandatory for the bearing manufacturers to provide 
test equipment that would give a quantitative check 
on vibration. Any form of instrumentation that 
accomplishes this must be accompanied by suitable 
means for rotating one of the races. The stationary 
race must be contacted by some sort of vibration pick- 
up, and this pickup must follow accurately at rela- 
tively high frequencies. Since the races of bearings 
have little mass, the contact pressure must be light, 
or appreciable magnitude of the vibrations will be 
damped. 

Electronics has proven a most useful tool in meas- 
uring bearing vibration. There are several different 
types of reproducers that will generate small voltages 
proportional to vibration, and by means of electronic 
tubes and circuits these voltages can be amplified to 
magnitudes that can be read on an a-c voltmeter 
calibrated in units of vibration. Acceleration, velocity, 
or displacement of the bearing vibration can be meas- 
ured. The noise that will be caused by a bearing in 
service will be approximately proportional to the 
velocity of its vibration. 

There are no standard test procedures or equip- 
ment among the various bearing manufacturers to in- 
spect the bearings for vibration. Neither are there 
any specifications common to the bearing industry 
that will inform the machine designer as to the relative 
degree of smoothness in the bearings. However, each 
of the leading bearing manufacturers has a method of 
specifying and inspecting bearings for different vibra- 
tion levels and will recommend the bearing that should 
be used in a particular application. 

Although there never will be a perfectly smooth 
bearing of any type, great strides have been made to- 
wards perfection, and even greater advancements will 
be forthcoming. The degree of smoothness obtained 
is not the result of chance, but the product of correct 
design and adequately controlled manufacturing 
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processes. Smooth-running bearings require more de- 
‘ailed engineering and additional care and inspection 
n manufacturing and, as a result, cost more. 

One of the principal contributors to roughness in 
. bearing is the surface finish of the race grooves and 
he balls or rollers. With the advent of surface-rough- 
less measuring equipment, it is now possible for the 
lesigner to specify, in absolute units, the roughness 
f the surface finish, and the factory has a means of 
nspection to see that the required finish is produced. 
(he roughness of the surfaces must be held to the 
der of magnitude of a few millionths of an inch if 
the bearings are to run smoothly. As a matter of fact, 
the roughness of the balls or rollers in a good bearing 
vill be less than one micro-inch, rms, and the races 
vill not run more than eight or ten micro-inches, rms. 

Dirt in the path of the rolling elements is another 
Because there 
quantity of 


principal cause of bearing roughness. 
s no method available to determine the 
lirt in a bearing, the only control] that can be exercised 
ver this variable is to maintain cleanliness at assembly 
ind to provide adequate cleaning processes. Once dirt 
as gotten into a bearing, it is impossible, without 
disassembly, to wash all traces of it out, and, there- 
ore, the bearing will never run as smoothly as it did 
before the dirt was introduced. Thus, it is essential 
for the builder of equipment that must run smoothly 
to mount the bearings in surroundings that are as 
clean as it is practical to maintain. 
irom ideal conditions during assembly are evidenced 
hy the numerous companies that mount bearings in 
air-conditioned rooms having spotlessly clean floors 
and benches. Such precautions result not only in 
smoother-running equipment, but also in a reduction 
in the number of rejected units that must be dis- 
assembled. In many instances, the added cost entailed 
in providing cleaner conditions at assembly is more 
than absorbed by the savings afforded in decreasing 
the number of disassemblies. The machine builder 
should certainly exercise the same degree of precau- 
tion that the bearing manufacturer exerts in order to 


Benefits that accrue 


keep the bearings clean. 
CAUSES OF VIBRATION 


Another trequent cause of bearing vibration, par- 
ticularly of ball denting of the race 
grooves. Denting may be caused by a sharp impact, 
the brunt of which is carried by the balls, or it may 
be due to pushing the bearing into place in such a man- 
ner that the force is transmitted through the balls. 
Denting may also occur in dismounting, and for this 
reason, where the bearings are to be salvaged from 
equipment that fails to pass performance tests, some 
provision should be made in the design for removing 
them without damaging the races. 

With the exception of eccentricity and groove 
wobble, which must be held within the closest prac- 
ticable limits, the physical dimensions of bearings have 
little effect on vibration. Even though eccentricity is 
held within 0.0001 in., the rotation of masses of the 
magnitudes normally carried by bearings about such 
a moment arm creates forces great enough to cause 
considerable vibration. For this reason, it is impera- 
tive that the revolving elements of precision equip- 
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Fig. 2—-Bearing vibration, which may result in noise, 


is measured by instruments such as shown above. 
A pickup contacts the ‘stationary race of the bearings 
and reproduces the vibrations as varying voltages 
which, in turn, are amplified to magnitudes that can 
be heard in a loud speaker or can be read on meters. 


ment, such as machine tools, gyroscopes and instru 
ments in general, be balanced while rotating on the 
bearings on which they are to operate in service. Unless 
the alignment of the bearing seats and shoulders of the 
shaft and housing is held as closely as the groove 
wobble of the bearing, the accuracy of the bearing 
will be wasted, since the position that the races assume 
v the parts with which they are 
mated. In the average grade of bearing the groove 
wobble is held within 0.001 in. In precision bearings, 
the value is likely to be as low as 0.00015 in. These 
values are the readings that would be obtained on an 
mdicator following in the groove as the race is rotated. 

Excessively tight bearings transmit vibrations more 
efficiently than bearings of looser fit and, for this 
reason, often sound noisier in a machine although, 
actually, they may be no rougher. Even though a 
bearing has ample internal looseness initially, this may 
be decreased to the point of having internal tightness 
or a preload if there is too great interference between 
either the shaft and inner race or the housing and 
outer race. In general, the internal clearance will be 
decreased by an amount equal to approximately three- 
quarters of the interference between the inner and 
shaft, and one-half the interference between the outer 
and housing. In specifying the initial fit in a bearing, 
the designer must refer to the classification of the 
particular bearing manufacturer since there is no 
standard designation used throughout the industry. 
Where noise or the freedom permitted the rotating 
parts is critical, housing and shaft diameters should 
be selected to give the proper amount of interference 
with selected bearings, or the housings and _ shafts 
should be machined to fit the bearing that is being 
mounted. This latter procedure is poor practice, in 
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Design of an Automatic 
Recording Dilatometer 





This instrument was developed for use in 

studying thermal dilation rates of various 

materials and uses electronic switching to 

control synchronous motor driving a record- 

ing potentiometer in place of usual time- 
drive. 





EMERSON S. NORRIS 
Metallurgist 
Sylvania Electric Products, Inc. 


Ik. MAND for advanced design of many products 
where temperature vs. elongation of materials 
is an important consideration has greatly stimu- 

lated a study of these characteristics. In electron tubes, 
a major interest has been the study of alloys and glass 
for vacuum seals. In other fields where plastics, glass, 
ceramics, metals, alloys and other materials are applied 
under wide ranges of temperature, intensive study of 
thermal expansion has become a vital part of research 
and product development. 

\n electromechanical continuously recording dilatom- 
eter was developed to facilitate comprehensive study 
of alloys with thermal expansion and contraction char- 
acteristics close to those of glass. Usual laboratory 
equipment for measurement is relatively simple; but it 
requires constant attention of a technician to provide 
many simultaneous dilation and temperature readings 
over a heating-cooling cycle often ranging from eight to 
twelve hours. 

Readings are customarily converted to a dilation- 
temperature curve, recording the change of specimen 
dimension as a function of temperature. Accurate curves 
of unfamiliar alloys require very close attention of the 
operator if critical or inflection points must be shown 
within a narrow temperature range. 

The expense, tediousness and inaccuracies of the 
manual method indicated the need of an accurate, auto- 
matic recording instrument. As a result of considerable 
investigation an electromechanical device was designed to 
convert movement of the specimen during heating or 
cooling in a fused silica tube from a linear to a rotary 
motion. The time drive of a standard recording po- 
tentiometer was replaced with the rotary drive derived 
from the specimen, permitting continuous dilation-tem- 
perature curve recording. 

During the war countless hours were saved through 
the use of an early model. Refinement of the original 
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Fig. 1—The automatic recording dilatometer which draws 
a graph showing relation between thermal dilation o1 
expansion and temperature of test specimen. 


apparatus through experience with nearly 500 test runs 
has been incorporated in a console type instrument ot 
modern industrial design. It provides accurate auto- 
matic recording of dilation-temperature curves and _ re 
quires only ten or fifteen minutes of a laboratory tech- 
nician’s time for specimen installation and starting. The 
equipment operates automatically through a pre-estab- 
lished heating-cooling cycle and may be left unattended 
and operating over night. 

Fig. 1 shows the exterior appearance of the commer- 
cial instrument. Principal components and their physi- 
cal arrangement in the automatic recording dilatometer 
are shown in Fig. 2. The specimen, expanding from the 
heat of the furnace, lifts a fused-silica tube which actu- 
ates a dial indicator. The linear movement of the speci- 
men is transposed to the rotary motion of the dial indi- 
cator hand without appreciable load on the pointer. The 
electronic circuit is designed to “feel” the motion of the 
indicator hand through the use of a follow-up contact 
mechanism. The contactor is integral with its trans- 
mission shaft, and therefore the shaft will follow move- 
ment of the indicator precisely. The chart roll of the 
potentiometer is on the transmission shaft and will also 
follow the indicator accurately. One revolution of the 
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dial indicator hand represents 0.010 in., exactly equal to 
one revolution of the chart roll. A length of paper com- 
ing off the roll and equal to its circumference is there- 


fore the equivalent to 0.010 in. The temperature re- 
corder pen is actuated by a thermocouple at the center of 
the specimen. During the cooling cycle, contraction of 
the specimen reverses the chart roll drive so that the 
cooling, barring permanent dimension change, is super- 
imposed on the heating curve. 

The effective and simple fused 
silica tube assembly is shown in 
Figs. 2 and 3. The specimen, meas- 
uring 4 in. diam x 4 in. long, rests 
vertically on a fused-silica plug in 
the bottom of a fused-silica tube. A 
smaller fused-silica tube is located 
on top of the specimen and concen 
tric within the larger tube. Expan- 
sion of the specimen pushes the 
inner fused-silica tube upward to 
actuate the dial indicator. The ex- 
ceedingly low coefficient of expan- 
sion of fused silica and its stability 
at elevated temperatures make it 
ideal for:this application. Correc- 
tion for the fused silica should be 
made for absolute expansion coeffi 
cient of a specimen. 
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Fig. 3—Heart of the operation is the 
test specimen, with a thermocouple 
inserted, enclosed in a fused-silica 
tube and supporting a smaller tube 
of the same material which actuates 
the dial indicator shown in Fig. 2. 











7 
= 
= 








DoS SOO © 
iO ooo < 


, 


POTENTIOMETER 
| RECORDER 


PROGRAM 
CONTROLLER 





es | . 


ELECTRONIC 
CONTROL CIRCUIT 


























‘The furnace is built with a well-insulated, resistance 
wire-wound alundum tube operated in a vertical posi- 
tion. A hollow, heavily chrome-plated copper cylinder 
is placed in the alundum tube. By virtue of mass and 
conductivity, the thermal gradients of the cylinder are 
minimized so that the test specimen in the center of the 
cylinder maintains a uniform temperature within 1 C 
over its entire length. Eight longitudinal holes are 
drilled in the copper block through which hydrogen can 
be circulated to increase the cooling rate. Water cool- 
ing coils are embedded in furnace insulation to assist 
cooling and to prevent a rise of ambient temperature of 
the dial indicator and support. 

An Invar supporting frame and fused silica collar on 
the furnace top suspends the fused silica tube assembly 
in the center of the copper cylinder. The frame also 
supports the dial indicator which is actuated by the 
movement of the inner fused silica tube. The Invai 
support has a coefficient of expansion of nearly zero uy 
to about 200 C, and therefore will not introduce errors 
when there is a small temperature rise in the frame. The 
dial indicator is operated solely by dilation of the spect- 
men, operating through the fused-silica tube regardless 
of ambient temperature changes. The dial indicator is 
used as a convenient means of converting linear motion 
to rotary motion. Stainless steel and jeweled-bearing 
design assure long trouble-free life. A tiny platinum 
contact is silver-soldered to the hand. Gearing matches 
one revolution of the hand to 0.010-in. motion of the 
specimen. Gages are specially selected for accuracy and 
duplication of readings in both directions. 

The dial indicator face is centrally located and 
mounted perpendicular to the transmission shaft. An 
adjustable contact flag for the dial hand contact is at- 
tached to the end of the shaft adjacent to the dial face 
At the opposite end of the shaft, direct in-line connec- 
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fig. 2—Schematic arrangement of components, showing how the motor driving the record- 
ing potentiometer operates to record a function of linear dilation instead of continuous time. 
as is customary. 
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Controlling an Indirect-Are 
Rocking Electric Furnace 


Automatic rocking through variable angles up to full 180 degrees is 


accomplished with limit switches and relays while automatic feed of 


the are carbons is performed hydraulically under electric control. 
























> 
A 
% 
Ped 


#, 
\ lle. 
= \ — 


\ 


Fig.:1—The Detroit Electric indirect-arc, rocking furnace, 150-kw, with a capacity of 900 lb of bronze or 500 lb of 
cast iron per hr. Rocking motor is seen at lower left center and the rocking control directly opposite on the right. 





OCKING electric furnaces are probably not en- 

countered every day by those concerned with the 

application of electrical controls, so that a study 
of a recent design of this kind is of interest. Illustrated 
below is the type LFN indirect-are electric furnace de- 
signed and manufactured by the Detroit Electric Fur- 
nace Division of the Kuhlman Electric Company, Bay 
City, Michigan. The furnace is rated at 150 kw. 

The two carbons are fed through opposite sides of 
the furnace body to form the are at the center of the 
furnace directly above the metal. The melting chamber 
comprises a cylindrical steel shelf lined with refractory 
material and the purpose of rocking is to increase the 
efficiency of the melting operation and to prolong the life 
of the refractory lining. As the metal lies in the bottom 
of the melting chamber, the arc radiates heat downward 
to the metal and upward to the refractory lining exposed 
above the metal. The refractory absorbs and stores this 
heat to return it to the metal as the chamber is rocked 
back and forth so that the molten metal washes against 
the refractory lining carried downward alternately on 
each side by the rocking motion of the chamber. This 
action hastens the nielting cycle and prolongs the life of 
the lining material because its temperature is thereby 
reduced. 

Because the furnace at the beginning of the cycle is 
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charged with solid chunks of scrap metal which would 
tumble about and break the electrodes and the refractory 
lining if the rocking were considerable, it is necessary 
to begin the rocking cycle with a restricted motion. This 
may be through an angle as small as 20 deg, increasing 
automatically until the full rock of 180 deg is secured. 

In the illustration, Fig. 1, may be seen the large arc 
electrodes of carbon, each one gripped in a carriage 
sliding upon rod ways. Underneath the ways and to- 
ward the outside may be seen a hydraulic cylinder the 
piston rod of which is connected to the electrode car- 
riage. Hydraulic pressure thus furnishes the force for 
moving the electrodes. The hydraulic force is controlled 
by electric means, solenoid valves opening and closing 
the oil pressure lines to the hydraulic cylinders. On one 
side the electrode is controlled manually in this way. 
On the other side, in addition to manual operation, 
the rate of feed of the electrode is automatically con- 
trolled to maintain a constant current across the arc. 
The input may be adjusted initially for any value 
desired, corresponding to the requirements of the load. 

A current transformer in the arc circuit impresses a 
portion of its output upon a floating relay, the armature 
of which remains balanced as long as the current in the 
arc holds at a predetermined value. When this current 
varies the balanced relay operates in one direction or 
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Fig. 2—Automatic rocking control, driven 
from one of the front rollers under the fur- 
nace, showing the rocking indicators and 


manual adjustments. 


Fig. 3 
tuation of green and red limit switches by 


Rocking results from alternate ac- 
cam A, Angle and time of rock are varied 
by action of cam C, motor-driven, moving 
arm B, which is pivoted at P, farther away 
from cam A. 


the other to open or close solenoid valves in the oil lines 
supplying the hydraulic cylinder which moves the auto- 
matically regulated electrode. The electrode is accord- 
ingly moved in or out as the case may be, restoring the 
current through the arc to the desired value. This is a 
simplification of the arc-control circuit since there are 
related arrangements for metering, for manual adjust- 
ment, and for visual indication. 

The rocking motor is a 34 hp, high-slip, 3-phase motor 
with a magnetic disk brake to prevent coasting. Revers- 
ing contactors are operated by solenoids which in turn 
are controlled by limit switches as described below. 

The automatic rocking control is driven from one of 
the four rollers supporting the cylindrical chamber. It 
is enclosed in a metal housing and may be seen in Fig. 
1 at the right directly in line with the roller which fur- 
nishes the drive. A diagram of the top face of the con- 
trol is shown in Fig. 2, and in Fig. 3 appears the switch- 
ing mechanism located inside the control housing im- 
mediately under the top cover. Through appropriate 
gearing, cam A in Fig. 3 is rotated through exactly the 
same relative arc as the main shell of the furnace. It 
will be seen that as it rotates this cam strikes rollers 
above it which are associated with limit switches mounted 
upon the pivoted arm B. When rotating clockwise cam 
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Al strikes the roller which actuates the green limit switch 

and when rotating in the opposite direction the cam 

strikes the roller actuating the red limit switch. In each 
(Continued on page 198) 
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Fig. 4—Schematic diagram of the rocking control cir- 
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Special Dining Cor 
Refrigerators — 





Self-Contained 


POWER UNIT 
for Railway Cars 


Electrically-Cooled 
Drinking Water 






A trail-blazing development, now being demonstrated, has individual source 


of electric power for each car with full automatic control, flexibility 


to cover varied conditions and liberal use for passenger comfort. 


D. F. ALEXANDER 


Chief Electrical Engineer 
Frigidaire Division, General Motors Corporation 


enjoying modern improvements such as air- 
conditioning and better lighting, has little con- 
ception of the problems connected with the power plant 
from which these services are derived. Electrical energy 
requirements for all types of passenger transportation 
have increased greatly, to meet the modern demand for 
a larger quantity and a better quality of such energy. 
If we consider these requirements for the passenger 
automobile, the bus, the airplane, or the railway car 
we find that each has progressed from a modest begin- 
ning to an elaborate electrical system. Some years ago, 
it became evident that the axle-driven generating system 
on railway cars had reached a practical limit where 
some other system seemed advisable. Such an alternate 
system, pioneered and developed by Frigidaire Division 
of General Motors Corporation, is described in this 
article. 
During the period of thirty years or more when in- 


ie AVERAGE traveler on railway cars, while 








Table I—Typical Electrical Loads for a 
Lounge Car—KW 


Alternator Alternator No. 2 
No. 1 a — -— 


Summer Winter 


Lights 


Blowers 

Appliances 

Cooling load 
Heating load % 
Radiator fan motor 
Refrigeration units 


Total 
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candescent electric lighting was the principal load, 
generators of 5 kw rating were adequate. “These were 
generally belted to the car axle. The batteries were of 
a type suitable for lighting service. In the decade 
preceding the recent war, this picture changed com 
pletely ; with the advent of air-conditioning, the motor 
ized load on the car became the determining factor in 
the design of generators and batteries. Air-condition 
ing made possible new decorative schemes and arrange 
ments calling for increased lighting and the use of more 
electrical devices. The net result was an electrical 
system demanding a power level five times higher than 
before. Such a radical change required the development 
of 20-to-25-kw generators, and of larger batteries 
having long life at high charge-discharge rates. The 
weights of the generator-battery system alone became 
four tons per car; with the development of “light 
weight” cars, the added weights were doubly apparent 
and undesirable. 

A generating system deriving power from car move 
ment has obvious disadvantages. Above a certain speed 
full generation occurs, but at slow speeds or at station 
stops, generation ceases and the battery discharges. The 
fraction of total time that full output occurs may be 
as low as 50 per cent for local train runs; this increases 
generator weight for a given connected load. The 
large voltage variation for such systems results in 
low efficiencies and is a handicap to proper control of 
motor speeds and lighting. A very important disadvan 
tage is the additional power required from the loco 
motive, which may exceed 500 hp on a long passenget 
train. 

The use of fluorescent lighting provides more light 
without important reduction in generator ratings. 
Auxiliary d-c/a-c conversion equipment is required, 
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ind the lamps are very responsive to sudden changes 
n voltage: the inadequacy of the d-c system is there- 
ore emphasized. Modern railway cars demand an ex- 
ellent quality of lighting service, in keeping with other 
eatures provided. As any traveler knows, the lighting 
service generally found with present equipments using 
ixle-driven generators is not equal to that expected 
rom a public utility. In addition to these considera- 
ions, there are expensive maintenance problems pecul- 
ar ‘to d-c apparatus, such as commutators, brushes, 
onductive dust, impracticability of total motor enclos- 
ire and so forth. 

It was natural to adapt d-c generators to variable- 
speed cars, since the use of a-c generators requires 
onstant-speed drives for constant frequency. The 
excellent Diesel engines available for independent power 
plants now permit operation at speeds which are closely 
regulated, hence permit the use of a-c generators. Such 
power units provide an improvement in performance 
and reliability not previously available, assuring an 
ample supply of electrical energy unrelated to car 
ovement. 

A “head-end” power unit in locomotive or baggage 
car might seem logical, but railway operating problems 
encourage the use of cars with self-contained power 
units. The new generating system, described in this 
article, not only avoids the most serious disadvantages 
ot the axle-driven system, but in addition provides: 

1. A continuous supply of adequate power, inde- 
pendent of the locomotive or car movement. 

A supply at commercial a-c frequency and 

voltages, 

A system of high efficiency and low weight. 

An excellent quality of lighting service. 

A simple control system. 

. A flexible system, fully adaptable to the voltage 
and power requirements of various railroads. 

Several vears before the war, a number of experi- 
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Fig. 1 — Block diagram of 
the Frigidaire railway Diesel 
power plant, with connec- 
tions for loads, battery, ad- 
jacent cars or yard power. 
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mental units were developed. Frigidaire produced axle- 
driven railway air-conditioning equipment as early as 
1933. However, the search for new developments did 
not stop here. Frigidaire engineers applied an experi- 
mental Diesel electrical generating unit to a railroad car 
in 1938. A second car was similarly equipped in 1941 
—a self-contained unit—but with a more elaborate 
system. Guided by these experimental units, Frigidaire 
engineering experts hit upon a design, permitting maxi- 
mum weight reduction, consistent with load require- 
ments involving numerous motors and the necessity 
for illumination without light-flicker when starting these 
motors. 

Further requirements were to obtain an aggregate 
of electrical parts which would be simple. readily under- 
stood, easily serviced, and using control apparatus 
familiar to railway employes. The goals were (in order 
of importance): reliability, simplicity, excellence of 
lighting services, flexibility. 

The block diagram (Fig. 1) shows the basic parts 
of the Frigidaire system. The 2-cycle, 3-cylinder 60-hp 
Diesel engine is a type produced in large quantities 
during the war years, and has been tested under the 
exacting requirements of many different applications. 
The low speed of 1200 rpm and the peak loading of 
43 hp assure long life and trouble-free performance. 

Directly coupled to the engine is a “split” alternator, 
consisting of a 10-kw low-voltage generator (alt. No. 1) 
and a 15-kw, high-voltage generator (alt. No. 2) in 
a common frame and mounted on a common shaft. Out- 
put frequency is maintained within the range 59-to-61 
cycles. The voltages selected are appropriate for the 
type of load, the safety requirements, and existing yard 
facilities. A 3-kw, 38-volt, 1800-rpm, d-c exciter, with 
a 1.2 service factor, is belted to the alternator shaft 
extension. A 32-volt starter motor operates from the 
16-cell cranking battery when the starter button is de- 
pressed. The battery is kept in a fullv-charged condition 
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Fig. 2—Details of control equip- 
ment. A—A_ “lamp-regulator,” 
























































comprising a carbon pile and an 
actuating electromagnet. for main- 
taining constant current in alter- 
nator fields. B--Regulator for ex- 
citer output, camprising a car- 
bon pile (top), current-limiting 
protection jor the exciter and ad- 
justable voltage-limiting _ protec- 
tion for the battery. C—Relay 
panel for heating and cooling 
loads, with interlocking relays to 
insure prior starting of blowers 
and availability of polyphase 
power. D—Drum controller used 

















during engine operation by surplus current from the 
exciter, the primary function of which is to energize 
the alternator fields. The engine speed is maintained by 
a governor, which is equipped with a magnetic throttle 
solenoid for “on-off” remote operation. The engine is 
furnished with the usual overspeed protector, also 
with switches to release the throttle in case of excessive 
coolant temperature or sub-normal oil pressure. 

The cranking battery is small, about 20 per cent 
of the weight of a battery for axle-driven generator 
systems. The battery has a secondary function to sup- 
ply current for control and emergency-lighting circuits. 

To meet the requirement for excellent lighting 
service, the voltage at the lights must be free from 
transient disturbances when starting the various motor- 
ized loads which cycle automatically. These loads rep- 
resent severe shocks to the generator of a. small inde- 
pendent power plant. To alleviate the resultant light- 
flicker, it is customary to use over-size alternators, or 
to divide the loads into a number of small parts. Either 
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when adjacent cars are connected 
or when using yard power, the 
Diesel power unit not operating. 


procedure is a half-way measure, and fails to meet the 
requirements of light weight and simplicity. The use 
of two a-c generators attacks this problem at the source 
by a deliberate segregation of the steady loads, such as 
lights and evaporator blower, from the cycling loads, 
such as compressor motor, heaters, and refrigerating 
equipment. In consequence, excellent conditions are 
achieved for the car lighting at all times. 

When changing from a d-c to an a-c generating sys- 
tem, one might expect a complexity of controls, par- 
ticularly for the a-c generators. This would be a great 
disadvantage in railway maintenance, where d-c types 
of control are commonly found. An important feature 
of the new system is the simple and effective alternator 
field-control arrangement. 

The use of two complicated controllers responding to 
the two alternator voltages is avoided by proper design 
of the electrical parts and consideration of the loads 
connected to the alternators. For example, the alter- 
nators are designed to have the best possible inherent 
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From report of James O. Peck Co. inde- 
pendent investigators... part of the con- 
tinuing study of assembly savings made 
with Phillips Screws in leading plants. 


the 
Phillips Recessed Head Screw is definitely a big 
time saver. We drive 30,000 screws a day, assembling 


® “On our conveyor line assembly operation, 


2000 water system pump switches,” said the Methods 
Engineer. 

“Use Of Phillips Screws Saves At Least 16 Man-Hours a Day. 
When you're driving 30,000 screws, even a small 
time saving per screw mounts up. A very conserva- 
tive estimate of the time we save is 16 man-hours 
per day. 

‘Phillips Screws Gain Time For Extra Operations. A girl, 
driving as many Phillips Screws as another operator 
on slotted screws, can assemble parts also. 


PHILLIPS x-/ec SCREWS 


Wood Screws * Machine Screws + Self-tapping Screws * Stove Bolts 


American Screw Co. 
Central Screw Co. 
Continental Screw Co. 
Corbin Screw Div. of 
American Hdwe. Corp. 
Elco Tool & Screw Corp., 
The H. M. Harper Co. 
International Screw Co. 
Lamson & Sessions Co 


Milford Rivet and Machine Co. Parker-Kalon Corporation 
National Lock Co. 


Pheoll Manufacturing Co. 
Reading Screw Co. 
gu Russell Burdsall & Ward 
Bolt & Nut Co. 
i Scovill Manufacturing Co. 
Shakeproof Ine. 
National Screw & Mfg. Co. 


New England Screw Co. Sterling Bolt Co. 


Pawtucket Screw Co. Wolverine Bolt Company 
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Two girls drive 8000 screws a day each on 
a contact block assembly (above left). 
One, using Phillips Screws, can assemble 
parts and drive the screws. The other, us- 
ing slotted screws, can perform only the 





The Southington Hardware Mfg. Co. 
The Steel Company of Canada, Ltd 


Stronghold Screw Products, Inc. 


driving operation. 


“Easier For The Bit To Find The Phillips Recess, whether 
we're using airdrivers, hopper-feed power drivers, or 
ratchet drivers. On slotted screws, even with a screw 
finder, the driver spins several times before it finds 
the slot, and in many spots there isn’t room to use 
a finder. Phillips Screws make driving anywhere 
faster, easier. 


Write For Full Report of this and other assembly stud- 
ies, covering metal, plastics and wood products. Do 
it NOW ... the coupon makes it easy. 
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Fig. 3—The Diesel electrical generating unit. 
slung under the car as indicated in Fig. 4. Note 
tilt of engine at left, to secure clearance and to 
facilitate removal. 


self-regulation of voltage with change of load. The 
compressor motor has very high starting torque per 
ampere of locked-rotor current, and runs at high power 
factor. Since the motors and heating elements are de- 
signed to be tolerant of considerable voltage change 
without adverse operating effects, it is unnecessary to 
exercise close voltage control. Rather, the total alter- 
nator field current is controlled in a suitable manner to 
maintain both alternator voltages within the acceptable 
ranges. This control (Fig. 2-A), is a device familiar 
to all railway electrical men as a “lamp-regulator,” 
consisting of a variable-resistance carbon pile and an 
actuating electromagnet. This combination maintains 
essentially constant current to the parallel-connected 
fields, correcting with one simple device variations in 
battery-charging voltage and in field resistances with 
change in operating temperature. Thus, not only is a 
type of construction used with which railway men are 
familiar, but the simple setting procedure using an 











Fig. 4—Typical locations of Diesel power and air- 
conditioning units. Eugine (5) drives generators (6). 
Air-conditioning unit (3) has heating and cooling 
provisions, latter employing compressor unit (2) and 
condenser (1). Engine radiator at (4). 
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aiumeter (without regard for loads or operating tem- 
peratures) is of great advantage. 

Reference to the diagrams also shows the elimination 
of all switching devices in the field circuits, in the in- 
terests of simplicity and reliability. 

The d-c regulator controlling the exciter output (Fig. 
2-B) is the usual carbon-pile type, with current-limit- 
ing for protection of the exciter, and with adjustable 
voltage-limiting to protect the battery from over-charge. 
Suitable damping and fusing features are included. 
These regulators are identical with those previously 
used in railroad service, except to suit the smaller 
battery-charging current requirements. Note particu- 
larly that the larger current for the alternator fields 
does not pass through the exciter regulator. 

A relay panel (Fig. 2-C) is provided to take care 
of the “cooling” and “heating” loads, also providing 
the necessary interlocks to insure that blower motors 
are energized and that polyphase voltages are available 
before loads are applied. 

A drum controller (Fig. 2-D) is furnished as an 
optional device, where adjacent cars are to be tied 
together for “emergency” operation of the blowers and 
lights in case of engine shut-down on one car. The 
controller also handles the circuits where a 220-volt yard 
power supply is to be used when the Diesel power unit 
is shut down. 

The starting means has been described previously 
Referring to Fig. 3, a master control box will be pro- 
vided at the engine location, containing an engine 
start-stop switch and a starter pushbutton. The switch 
controls the magnetic throttle solenoid, and the starter 
pushbutton actuates the starter motor control. These 
devices are to be made accessible through a small door 
in the engine enclosure. A small supervisory frequency 
meter is also mounted at one side of this control position. 

The magnetic throttle solenoid opens the throttle 
when the engine is to be started or is running. A spring- 
return provides positive fuel shutoff when the solenoid 
circuit is interrupted automatically by failure of oil- 
pressure, by excessive coolant temperature, or by man- 
ual operation of the emergency stop pushbutton located 
in the car locker. A safety centrifugal overspeed device 
(Continued on page 200) 
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SWITCHES by GUARDIAN for every purpose 


Scan the brief pictorial review of Guardian Contact Switch assemblies shown 
above and you will probably see a switch that is comparable to your needs. 
Each unit represents a switch so practical, so saving of assembly time, energy, 
materials and money, as to be worthy of your immediate consideration. 

The Guardian Featherub Switch is an example of such true efficiency. It is 
shown to the lower right of this page. An original Guardian creation, it is actu- 
ated mechanically and is adaptable to manual, roll-over or cam action. The 
Guardian Featherub and all other units shown are standard items. There are 
hundreds of other types, all of the highest quality. Contact blades are obtain- 
able in phosphor bronze tinned to withstand salt spray test, also in standard 
Guardian phosphor bronze. All switches are properly insulated. The switch 
you need is here singly or in combination... one or a million! Try Guardian 
Switches for performance, price and delivery. 


Your cost-free copy of Guardian’s new Catalog 10-A is waiting 
for you. Write on your business letterhead for it todav! 


GUARDIAN ELECTRIC 


1627-H W. WALNUT STREET CHICAGO 12, ILLINOIS 
A COMPLETE LINE OF RELAYS SERVING AMERICAN INDUSTRY 
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Methods for 


tripping Insulation 


from Small Copper Wires 


Thermic and chemical procedures were investigated with varying results 


on Formex-coated wire. 


Best results followed use of certain metallic 


salts in saturated solution with quick passage through a Bunsen flame. 


ARTHUR H. BRYAN 


Armature Winding Department 
Black & Decker Manufacturing Company 


ERY fine wire for winding armatures, magnets 

and various kinds of coils is commonly insulated 

with some form of resinous coating. One of these 
inaterials is polyvinyl acetal and a trade name for such 
a wire coating, used by the General Electric Company, is 
Formex:. This article has to do with methods suitable 
for production use in baring ends of such very fine wire, 
Formex-coated, for soldering, making terminal con- 
nections, etc. 

Work done by others previously developed possibil- 
ities of mechanically removing the insulating coating by 
brushing or scraping; various chemical means ; removal! 
by flame; and removal by immersion in molten solder. 
Obviously the first of these is unsuitable for use upon 
very small wires. 

The experiments to be described herein were designed 
particularly to develop a rapid and workable method for 
removing Formex insulation from No. 35 copper wire. 
The methods studied were thermic, chemical, and com- 
binations of the two. 

In removal by flame, the insulated wire was passed 
very quickly through the lower, reducing flame of a 
Bunsen burner. The insulation was so charred that it 
could not be wiped off. If the temperature even mo- 
mentarily exceeded 500 C, the copper became brittle or 
fused. This method is therefore not recommended for 
fine-gage wire. 

The hot-solder method, in which the wire is immersed 
in molten solder for a few seconds, followed by a wiping 

operation, is effective in removing the insulation. This 


ry 
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- flame 
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Pass wire 
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Fig. 1—The technique recommended for removing poly- 
vinyl acetal insulation from the ends of fine copper wires. 
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method has an additional advantage in leaving a bright, 
conducting surface, if the wiping is thorough. 

Chemical means for removal of insulation include the 
use of acids, alkalies, acid pastes, solvents, fused salts, 
saturated solutions of salts, and dry heat. In order to 

get a wide range of possible chemical solvents, reagents 
were utilized that had possible escharotic or solvent ac- 
tion. Also, realizing that in a fine wire corrosive action 
might destroy the ductility and tensile strength of the 
wire, comparative microscopic examinations were made 
of each sample and each was photographed. Afterward, 
the use of solvent reagents without accompanying heat 
was investigated. Included were alcohol, ether. chloro- 
form, acetone, turpentine, methane, ethyl acetate. carbon 
disulphate, cresols, benzene, and dichlormethane. None 
of these did more than soften the insulating material. 
Next, certain well known acids were tried. For the 
most part these were subsequently discarded. despite 
their value, because of danger to the operator, excessive 
corrosive action, weakening of the tensile strength of 
the wire, or the discoloration of the wire. The acids 
used included nitric, sulphuric, hydrochloric, formic, 
and acetic. 

While the inorganic acids were effective in from 10 
to 20 seconds, and formic acid in over a minute, their 
use is not advised. However, the regular technique of 
superimposing ordinary water above the denser acid re- 
duced the danger of the dipping process to a minimum, 
since the acid was washed off as the wire was with- 
drawn. 

Acid ointments or paste were made by combining 
powdered silica, chalk or petroleum with acids named 
above to make a viscid paste. Using these combinations, 
removal time varied from 10 to 20 seconds, while formic 
acid paste took a minute. Less corrosive action was 
noted microscopically with the formic acid combined 
with inert materials. 

The best practical method so far reported for use in 
electrical shop or on production lines is the utilization 
of fused salts of alkali metals in a molten bath, and the 
residual salt wiped off as the end operation. At temper- 
atures varying from 130 to 700 C the effective com- 
pounds were reduced by process of elimination to the 
hydroxides of sodium, potassium and ammonium which, 

at 100 per cent strength and a temperature of 300 C, 


removed the insulation from the wire in % to sec. 
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For a quality 


product that sells... 





USE FASC, QUALITY... 


FRACTIONAL H.P. MOTORS 


(1 500 to 1,15 H.P.) 






Customer satisfaction demands good motor perform- 
ance. Eliminate motor trouble before it starts. Let 
FASCO experienced F.H.P. motor engineering and 
production know-how help you. 
A FASCO factory engineer will meet with you in 
e your own plant... help you engineer the electrical and 
physical characteristics of the motor you need... and 
adapt a standard motor to your product's special 
requirements. 
For extra product sales features, consult with us 
*NOW, if your plans call for production-run quantities 
of small motors (1/500 to 1/15 H.P.) or blowers. 
*Delivery of orders placed now for certain types of 
Fasco F.H.P. motors may be made this year, because of 


increased production. 


... Use our Direct Factory Representation \ c by Experienced Fractional H. P. Engineers 


Y 


A PRODUCT OF ASL F. A. SMITH MANUFACTURING CO., INC. 


250 Davis St., Rochester 2, N Y. 
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Sodium nitrate was effective in from 6 to 15 sec at 
400 C. Here, again, however, the powerful alkalies are 
like lye—dangerous for technicians to work with, as 
escharotic or alkali burns are possible when carelessly 
handled. The safest compounds in this group proved 
to be the iodides, either potassium, sodium, or both in 
50-per cent combinations, and nickel nitrate. These salts 


! at a temperature of 500 to 700 C removed insulation 


Fig. 2—Photomicrographs (x 100) of No. 35 copper wire 
after being subjected to insulation-removing process sug- 
gested in Fig. 1, with various salt solutions, indicated 
below. A—copper nitrate which forms a conducting film 
of copper oxide on the wire after insulation is removed; 
B—potassium iodide; C—chloropicrin; D—copper su!- 
phate. showing some surface corrosion: E—ferric nitrate: 
and F—ferric chloride, with fusion of the copper due to 
being held too long in the Bunsen flame. 
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from the wire without excessive corrosion or oxidation 


in a fraction of a second, varying from % to ™% sec. 


In order to avoid expensive ovens and controls with 
specialized techniques, an effort was made to use sim- 
ple laboratory devices, instead, which proved as effective 
as other fusion methods previously described. The 
metallic and other salts used were copper nitrate and 
sulphate ; nickel nitrate ; sodium and potassium nitrate ; 
sodium and potassium iodide; ammonium sulphate ; 
copper oxide; potassium chlorate; ferrous and ferric 
sulphate, nitrate and chlorides ; potassium ferrocyanide ; 
zinc sulphate and nitrate ; lead or mercuric chloride; ar 
senic trioxide ; potassium dichromate ; silver nitrate and 
aluminum sulphate. 

The experiments necessitated the fine pulverization 
of the various salts into a virtual powder, the dipping o! 
the wire into the powder and passing the coated wire 
quickly through a Bunsen flame to remove the insula 
tion. The treated section of the wire exhibited good 
electrical conduction, but had a tarnished or oxidized 
appearance afterwards. 

When passing the wire through the Bunsen flame. 
after dipping it into the powdered salt, it was found to be 
desirable to subject the wire to the lower or inner part 
of the flame where reduction takes place. The upper, 
outer, or oxidizing part of the flame usually worked sat 
isfactorily, but some fusion occurred. The salts most 
effective in this experiment were potassium and sodium 
iodide, potassium ferrocyanide and nickel nitrate. These 
compounds were found to be relatively harmless to the 
skin and therefore safe for the application intended. 

An interesting result in the case of nickel nitrate, 
ferric nitrate, ferric chloride, and copper nitrate was 
the formation of a conducting metallic deposit on the 
surface of the wire which replaced the removed in 
sulation. This reaction suggested the use of other 
metallic salts to produce similar effects. 

The most rapid technique found for the dissolution 
of Formex insulation involved the use of any of the 
salts noted above but in an aqueous saturated solution. 
The salts to be used were dissolved in hot water to 
obtain supersaturation. Then the wire to be stripped 
was immersed in the solution, and quickly passed 
through the Bunsen flame as before. The liquid ob- 
viously clung to the wire better than the powdered salt 
and there was less charring or fusing in this operation. 
Here, again, the best results were obtained with the 
iodides, nickel nitrate and either ferrous or ferric nitrate 
or sulphate, in that order. 


CONCLUSION 


Considering primarily all-around safety, quick action, 
and least damage to the wire, the saturated solutions of 
sodium and potassium iodide came first in the results 
of these experiments. Nickel nitrate, copper and ferric 
nitrate were next with the additional advantage of 
forming a nickel, copper, or iron oxide coating over 
the insulating surface. The dissolved metallic salts 
generally gave favorable results with Bunsen flame 
technique. Tensile strength, microscopic, and conduc- 
tivity tests also placed these fused salts as being most 
practical for production-line applications in dissolving 
insulation of this kind. The bare wire, with Formex 
removed, takes solder and flux perfectly. 
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* Registered Trade Mark 


What’s the present temperature of that transformer oil? 
What was the highest temperature reached since last 
reading? 

You want the answers to both these questions—and the 
MAX-MIN gives them... accurately! 

The red index pointer on the MAX-MIN is manually 
set to either the low or high side of the main indicating 
pointer. When set on the high side, for example, it moves 
as the temperature increases, always remaining at the ex- 
treme temperature reached, until manually re-set. Thus in 
one quick reading you get both present temperature and 
the peak temperature since last reading. 

For complete details see your jobber or local Weston 
representative. Weston Electrical Instrument Corporation, 
582 Frelinghuysen Avenue, Newark 5, New Jersey. 
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Materials, Equipment, 


Electrical and Mechanical Parts, Finishes 





PRINTED CIRCUIT 
INTERSTAGE COUPLING PLATE 


Described as the first commercial application of the 
printed electronic circuit, the Couplate is an interstage 
coupling plate comprising an integral assembly of two 
capacitors and two resistors closely bonded to a steatite 
ceramic plate and mutually connected by means of metallic 
silver paths printed on the base plate. The four com 





ponents assembled in this unit are: (1) Coupling capacitor 
0.01 mf; (2) plate r-f bypass capacitor 250 mmf; (3) 
plate load resistor—250,000 ohms 15 watt; and (4) grid 
resistor—500,000 ohms 1% watt. 

This combination is said to provide for over 90 per 
cent of standard applications in radio receivers. Other 
values are available for production quantity specifications. 
This unit requires only four soldered connections instead 
of the conventional eight or nine to complete coupling of 
two audio stages with standard components. Dimensions 
of plate are 1446x "Me in., thus providing unusual space- 
saving economy. Centralab, Division of Globe Union Inc., 
900 E. Keefe Ave., Milwaukee 1, Wis. 


COMPACT KEYING RELAY 


Keying relay (Model RX-1074-1 illustrated) calls for 
minimum space requirements and is designed to eliminate 
distortion under vibration and shock. Rectangular frame 
provides box-like rigidity. Balanced armature construc- 





tion makes it possible to mount relay in any position with- 
out affecting operation or speed response. 

Contacts are rated for 5 amp at 115 volts, a-c. A choice 
of contact arrangements is available: normally open, nor- 
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mally closed, or transfer contacts, in various combinations. 
Model illustrated has a 5000-ohm coil and will respond to 
20 pulses per sec on a 5-ma coil current when connected 
to 90 volts d-c through a series resistor (0.125 watts in 
coil). Model can be adjusted for 40 to 50 pulses per sec 
at higher coil wattages. 

Relay is said to withstand 10 G harmonic vibration with- 
out false contacting. Components are designed for rugged- 
ness and reliable performance under wide temperature and 
humidity range. Available also in hermetically sealed cans. 
Dimensions: 234 x 15¢x 13% in. Weight 6% oz. Signal 
Engineering & Mfg. Co., 154 W. 14th St., New York 11. 


MULTIPURPOSE PUSHBUTTON STATIONS 


Broad line of pushbutton stations serve heavy-duty and 
standard-duty control functions for operations up to 600 
volts a-c or d-c. Heavy-duty line comprises 1- to 8-unit 
stations complete with required buttons, selector switches 





and pilot lights. Conventional 2-circuit and also 3-point, 5- 
point, 4-circuit and special designed jog-type buttons are 


available. Selector switches are available in 11 contact 
arrangements. Pilot lights are designed for neon or 


tungsten-filament bulbs, come as 2-position and 3-position 
units, and have large plastics jewels in variety of colors. 
Same mounting dimensions apply to all units. All take 
same size of cover openings. Several optional features 
are provided including mushroom-head buttons and mechan- 
ical interlock. Surface mounted stations can be equipped 
with lock-off on stop button, or with keylock for any or all 
start buttons or selector switches. Keylock simultaneously 
locks the cover. 

Standard-duty line is available in 1-, 2-, or 3-unit sta- 
tions in flush- or surface-mountings. The first two also 
come as weatherproof and explosion-resisting types. The 
1- and 2-unit stations have one set of contacts per button, 
but the 2-unit stations are also available with normally 
closed, normally open contacts for electrical interlocking. 
Latter is standard on the 3-unit station. Federal Electric 
Products Co., 50 Paris St., Newark 5, N. J. 


SILVER-MOLYBDENUM CONTACT MATERIAL 


Silver-molybdenum electrical contacts, made by power 
metallurgy, have high arc-resisting characteristics and are 
available in two grades: Gibsiloy M-10 and M-12, the 
‘atter containing a higher percentage of molybdenum. The 
former is used on smaller size circuit breakers handling 
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HAVE YOU A 
PRODUCT DEVELOPMENT 
PROBLEM? 






Are you redesigning your product to meet new conditions... 
new competition? 


Are you seeking new and better ways to utilize the selling 
power of plastics? If so, the solution to your problem may well 
hinge upon your choice of plastics molder. 


Here at Chicago Molded, product development is one of the 
most important phases of our business. We work closely with our 
customers in matters of design and engineering. We help 
work the “bugs” out... we design for economical production 
... select the material that will insure the qualities your product 
demands. And we produce the finished part, ready to do its 
job exactly as planned. 


For example, the first plastics washing machine agitator was 
developed and molded by CMPC. The same is true of the first 
plastics clock case, the first plastics radio cabinet, the first 
plastics organ keys, and dozens more of today’s soundest and best 
selling plastics products. The same skill which, for a quarter 
century, has been responsible for developments like these, 
is available to you NOW. 


So... if you are working on another notable “first,” or are 
simply redesigning your product for added effectiveness .. . 
we invite you to discuss your needs with us. A letter or phone 
call outlining your plans will bring immediate response— 
without obligation on your part. 





CHICAGO 


MOLDED 


PRODUCTS 
oto) Tete) Yio ls 





1024 N. Kolmar Avenue e« Chicago 51, Illinois 
Representatives in principal industrial centers 





compression aad imsection molding of all plastic materials 
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At last . . . @ practical, production-proved hardened 
screw that actually faps its own perfect mating threads in 
= any material! Open slot chip reservoir allows fine or curled 
metal chips and tough, gummy non-metallic cuttings to 
free themselves readily to prevent binding. Chips are 
pushed ahead of screw in same manner as in action of 
spiral pointed tap. Length of thread that can be tapped by 
this remarkable screw is many times greater than its own 
diameter. Send for folder and samples. 
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lower pressures; the latter, with its higher refractory 
content, is used on heavy circuit breakers where greater 
mechanical and electrical stresses are met. 

Grade M-10 has a hardness of 75 Rockwell B with 50 
per cent of the conductivity of pure silver; grade M-12 
has a hardness of 85 Rockwell B, with 45 per cent conduc- 
tivity. Contacts may be used in arcing tips for either air 
circuit or oil circuit breakers, also as contacts in other oil 
immersed apparatus. They are made in individually molde: 
shapes for each application, eliminating special machining 
operations. Gibson Electric Co., 8349 Frankstown Ave., 
Pittsburgh 21. 


DIME-SIZE SNAP-ACTION SWITCH 


Miniature-type snap-action precision switch (designated 
Q-Switch), is less than % in. in diameter and-has been 
designed for a wide range of applications in appliances, 
commercial machines, etc., where space-saving is the 





primary consideration. The switch meets various circuit 
requirements—normally open, or normally closed, SPST o1 
SPDT. Ratings: 5 amp at 125 volts, a-c, for 100,000 
operations; 10 amp at 125 volts for 50,000. Rugged con- 
struction is combined with compactness. Mu-Switch Corp., 
Inc., Canton, Mass. 










Controlfing Speed of Small Motors 


How familiar are you with the different methods of achiev- 
ing speed control of small motors? Ten such methods are 
described and illustrated with simple circuit diagrams in 
the article beginning on PAGE 94. You'll find here, too, 
a graphic summary of the principal operating characteris- 
tics of eleven kinds of fractional-horsepower motors, in- 
cluding both a-c and d-c types. 






VERSATILE LATCHING RELAY 


Multicircuit, latching-type switching relay (Series 
6FZ2A2B) has been designed to provide unusual stability 
under effects of vibration and shock in various contro! 
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applications. The eight individual switch positions may be |} 
normally open or normally closed. Nominal rating is 5 amy 
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NOW AVAILABLE- 


4-Pole Shaded Pole Motor 
120 v. A. €.—60 Cy. Approx. 1700 R. P. M. 


Skeleton or enclosed type as illustrated 


HIGHEST QUALITY 


We are specializing on this popular size, shaded pole motor. 
You will be interested in our price and delivery schedule. Tell 
us your requirements. Write, wire or phone for sample. Memo- 
randum invoice, 
THE LOYD SCRUGGS COMPANY 
1022-32 No. Sixth St. + + «+ «+ St. Louis 1, Missouri 
Telephone CHestnut 2668 
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Dependable steel products and unequalled 
steel service facilities .. . available for your 
steel-buying convenience at twelve conven- 
iently located Ryerson plants. Because of 
great demand, all sizes are not always in 
stock; but we usually can suggest a reason- 
able alternate. 


PRINCIPAL PRODUCTS 


Bars e Structurals e Plates « Sheets « 

Tubing e Allegheny Stainless e Alloy 

Steel e Inland Safety Floor Plate e 

Bolts « Rivets « Metal Working Tools 
& Machinery, etc. 


JoseEPH T. RYERSON & SON, Inc. 


PLANTS: New York, Boston, Philadelphia, Detroit, 
Cincinnati, Cleveland, Pittsburgh, Buffalo, Chicago, 
Milwaukee, St. Louis, Los Angeles 





ATTENTION 
SHIPPING 
MANAGERS! 


Make yourself more valu- 
able...turn out more work 
with less time and effort: 
Have a factory-trained D.-B. 
packing and marking man 
analyze your shipping room 
procedure. Profit by his 
suggestions. Others have. 
No obligation. See your 
phone book under “Stencil 
Cutting Machines.” Or 
write Diagraph-Bradley 
Dept.D. 3745 Forest Park 
Bivd., St. Louis 8, Mo. 





at 110 volts a-c, or 24 volts d-c. Actual ratings vary wit) 
life requirements and character of load. Contacts may be 
ganged or paired for a maximum of 4 double-break circuits 
(see illustration ). 

Coils require less than 0.5 watt for tripping. Resistance 
values range from very low to 10,000 ohms. For certain 
types of applications, where vibration is not severe, a hig; 
sensitivity adjustment is provided with power requirement; 
of the order of a few milliwatts. In such applications, the 
relay can be tripped by a 50-volt charge on a %4-mi 
capacitor. Coils operate from d-c source, or rectified a- 
supplied from a single midget-type rectifier stack or an) 
14-wave circuit. Sigma Instruments, 60 Ceylon St., Bos 


OIL-IMPREGNATED PAPER CAPACITORS 

Oil-impregnated, oil-filled paper dielectric capacitor 
(Type TRS) are designed to withstand: high transient 
voltages and temperatures in filter, transmitting, and timing 





circuits. Capacitance range: 0.03 mf to 50 mf; voltage 
range, 600 to 6000 volts d-c. Winding is noninductive. 
Mineral oil impregnant is said to provide high stability 
for temperature range of —67 F to +-185 F. Capacitance 
tolerance: 10 per cent, 1 mf and over; 20 per cent, below 1 
mf. Case is tinned, lead-coated steel, hermetically sealed. 
Several mounting styles are supplied to suit various re- 
quirements. Oil-tight terminal assemblies have phenolic or 
porcelain insulation suitable to rated voltage. Tobe 
Deutschmann Corp., Canton, Mass. 


ALL-STEEL CLAD FRACTIONAL-HP MOTOR 


All-steel fabricated 14-hp continuous duty a-c motor 
(trademarked Kasson Rotomotor) is now available with 
several improvements including newly designed baffles and 
louvres to reduce heat rise and glass-fiber insulated starting 





winding. Standard features include prelubricated and sealed 
bearings, pressed steel end housings, double-end shaft, and 
oxidized finish. Overall dimensions: 6%6 in. diam, 10% in. 
length, including shaft ends. Standard motor is a split- 
phase type, rated at 110 volts, 60 cycles, 1725 rpm. Other 
units in production include capacitor-start motors of the 
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New MAGNETIC STARTER 


SIZE 2; 
Type RA 





the . Curved movable tips against flat 

SLZE stationary tips give a broad line- 
of-contact surface which improves 
Set 


CONVENTIONAL S/ZE 


Tew 


Starter The 15-lb. magnet pull is multi- 


plied to 25-Ibs. at the contacts 
Requires but 8.5 Watts closed, 75 
cei Mla hue 


FIXED PIVOT 
"aN, 


STRAIGHT LINE 
OFF <> ON 
OSC. MOTION 
Straight-line horizontal action pro 


vides for full use of magnet powe: 
without lifting extra weight. 





TYPE “RA” Starter embodies a basic new opera- 
ting principle permitting of compact design never 
before approached. The straight-line horizontal 
action is engineered to produce a switch just 
half the height of the conventional Starter. Size 

— New No. 2 — only 5” high, 614" wide. This tah itary ae 
space-saver provides a uniquely dependable ee ee 
control for streamlined machine designs. 





50.0 maximum. 





ee ae ee 
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How To Get Good 
Paint Adhesion On 


Radio Cabinets. * Switch Boxes 
Adding Machines * Office Equipment 
Metal Furniture ¢ Bicycles 


OR a “sales-appealing” paint finish for all 
your metal products try conditioning surfaces 
the widely used Oakite CrysCoat way. 


Primarily designed for use in automatic washing 
machines, the Oakite CrysCoat Process in the 
same application removes light shop dirt and oil; 
produces a film of microscopic crystalline phos- 
phate to which paint grips tenaciously; prevents 
rusting between cleaning and painting; checks 
scratched-surface-corrosion after painting. 
Application details on preparing surfaces the 
low-cost CrysCoat way supplied Free on letter- 
head request. In-shop test runs invited. Write 
today. 


OAKITE PRODUCTS, INC., 18H Thames St., NEW YORK 6,N.Y. 
Technical Representatives in Principal Cities of U. S. & Canada 
MATERIALS 
METHODS 
SERVICE 


Specialized Industrial Cleaning | 








SYNCHRONOUS 
CAPACITOR TYPE 
MOTOR 


This new Cyclohm 29 Size has no equal as a syn- 
chronous, capacitor type motor for recording, tape 
pulling, facsimile work and other jobs which require 
a quiet, smooth, vibrationless motor. Internal 
rotor slots permit a higher starting torque and a 
quieter performance. Substantial cap seats, turned 
in the frame and end caps, ensure perfect rigidity, 
accurate bearing alignment, uniform air gap, and a 
vibration-free motor. Supplied with either ball bear- 
ings or sleeve bearings — in ratings of 1/100, 1/75 
and 1/50 horsepower, 1800 r.p.m., 115 volts, 60 
cycles. Write for complete information. 


CYCLOHM MOTOR CORP. 
5-17 46th Road, Long Island City 1, N.Y. 











same horsepower rating for both 110 and 220-volt service 
RotoMotor Co., Div. of General Die and Stamping Co., 
262-272 Mott St., New York 12. 


SNAP-ACTION RELAY 


Standard relays incorporating snap-action switche: 
(Series 100 Relay illustrated) have been designed partic 
ularly for control applications with slow-moving, mechanical 
devices, and generally where sharp, precise “make” or 
“break” contact action is desired. Typical applications in- 





clude use in motor-starting circuits to disconnect the 
starting winding when the motor reaches running speed, 
and to apply additional torque when the motor is over- 
loaded by closing the condenser circuit. Snap-action serves 
to eliminate chattering, arcing, intermittent contact pres- 
sure and other undesirable operating conditions. Guardian 
Electric, 1627H W. Walnut St., Chicago 12. 


MIDGET DRY ELECTROLYTICS 


Miniature dry electrolytic capacitors (Type LB) fea- 
tures considerable reduction in size owing to the use of a 
specially developed high-gain and stable etched foil. These 
capacitors are particularly useful in circuits where very 
high capacitance values are required and the conventional 
electrolytics impose space difficulties. 

Capacitance values available for low ripple service in a 





3% x1% in. container range from 8 mf at 150 wvdc to 
200 mf at 1.5 wvdc; ina % x 1% in. tube maximum capac- 
itances range from 12 mf at 150 wvdc to 300 mf at 1.5 
wvde. Maximum a-c ripple voltage which may be applied 
to capacitors rated at 100 wvdc and greater is 7 volts at 
60 cycles or 3.5 volts at 120 cycles. Solar Manufacturing 
Co., 285 Madison Ave., New York 17. 


LOW-LOSS CERAMIC DIELECTRIC 


Ceramic dielectric material (AlSiMag 243) is basically a 
magnesium orthosilicate (2MgO-SiO,.) and combines low 
dielectric constant (6.1 to 6.3) and low power factor (0.0003 
to 0.0014) with good mechanical strength. Tests indicate 
good retention of these properties at elevated temperatures 
(power factor remains unchanged between room tempera- 
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® Even K & E has never devised an instrument that would make it unnecessary to 


think. But we have spent 78 years designing and producing things that make it 
easier to act after thinking . . . drafting instruments and related materials that give 
the engineering hand and eye almost the same precision as the engineering brain. 
How well K & E products serve as partners in creating is shown by the reliance 
placed in them by engineers and draftsmen throughout the world. 

So widely is this equipment used that practically every great American engineer- 
ing project has been completed with the help of K & E. Could you wish any surer 
guidance than this in the selection of your own instruments and materials? 

To make measurements with the greatest ease and the least chgnce of error, 
choose a WYTEFACE* steel tape or tape rule of the type made especially for your 

e . work. Their jet black markings against 
CG rin e& rs } n Cc re a Tl n their white background are as easy to read 
J CS in the brightest glare as in the dimmest light. 
They are readily kept clean, are rust-resist- 
ing and l.ard to kink. For full information about them write to your nearest K & E 
Distributor or to Keuffel & Esser Co., Hoboken, N. J. 
*Trade Mark WYTEFACE Steel Tapes and Tape Rules are protected by U. S. Pat. 2,089,209 
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finest railroads 














«++ most 
efficient plants 





Drafting, Reproduction, 
Surveving Equipment 
and Materials. 

Slide Rules, 

Measuring Tapes. 
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STURDY, DEPENDABLE, 


LONG-LIFE MOTORS 


BY 


SMALL MOTORS 


for the new small-size 


OIL BURNERS 


you can now get prompt delivery in desired 

quantities of these two fractional H.P. motors 
designed for both the Gun-Type and new Pot-Type 
domestic oil burners. They are engineered to Small 
Motors standards of precision construction and qual- 
ity materials to give dependable, long-life service. 


SP-37 OIL BURNER MOTOR 


1/100th to 1/60th H.P. 


Shaded pole type without 
brushes, commutators, slip 
rings or condensers to get 
out of order. No radio in- 
terference. 

Sturdy,’ reliable fool-proof con- 
struction. 


Available with or without in- 
ternal ventilating fan. Can 
be made ventilated or com- 
pletely enclosed. 

Dia.: 335%”. Length: 3 to 4”. 
Weight: 114 to 3 Ibs. 





4” and 5/16” shaft. 1650 R.P.M. 115 volt, 60 cycle, AC only. 


SM-5 OIL BURNER MOTOR 


Sizes up to Yth H.P. ! 


NEMA oil burner flange } 
mounting. Also resilient 
and rigid base mountings. 

Furnished with sleeve bear- 
ings. 

May be wound for split 
phase, capacitor or poly- 
phase. 

May be wound for speeds 
1130-1725-3450 R.P.M. 
Quiet running. Easily oiled. ' 
Dia.: 434”. Length: 61%” 

plus shaft extension. 
Weight: 9-10 lb., depending on H.P. 





Write today for 


information and prices 


MALL SMOTORG-- 


Dept. 41, 2076 Elston Ave. 
Chicago 14 











ture and 100 C at 100 kc). Linear thermal expansion fol- 
lows an even line. This provides an advantage in design 
of metal-ceramic seals as it is possible to select commercially 
available metals and glasses with thermal expansion match- 
ing that of the material. 

Silver coating can be applied directly to the material. 
The permanently fused-on metal coating can be electro- 
plated, tinned or soft-soldered to other metallic surfaces. 
A glaze can be applied where a smooth, easily cleaned 
surface is desired. Where humid conditions call for very 
low surface resistivity, a thin water-repellent silicone com- 
pound can be applied. 

Due to shrinkage during sintering, the material requires 
dimensional tolerances somewhat wider than is usual with 
standard steatite parts: Tolerances are indicated as + 1.5 
per cent of nominal dimensions, but no less than +0.007 
without grinding parts after sintering. 
Corp., Chattanooga 5, Tenn. 


American Lava 


DIAL-ILLUMINATED PANEL INSTRUMENTS 


Dial-illuminated panel-type instruments incorporate a 
transparent acrylic (Lucite) insert that seals the rear 
pilot-lamp aperture to protect the mechanism from dust, 
dirt, etc., usually drawn in by thermal currents. (See 


(rwrco Mponer 
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LUCITE INSERT 


NN wemire Lp~uerP Socre + 
N® 32201 7rYPE 9 
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Pi.or Lymer 

sectional view.) The acrylic cavity also prevents the 
forced insertion of oversized replacement bulbs that may 
damage the mechanism. The Alnico magnet is reflector- 
shaped and so also serves to concentrate the light on a 
glare-free, white, translucent dial. This design is available 
1 all 24%-in. and 3%-in. round and square instruments, 
the 414-in. rectangular model and also in the Model 52S 
tuning meter. Marion Electrical Instrument Co., Man- 
chester, N. H. 


PRECISION ELECTRIC RANGE HEAT CONTROL 


Electric range temperature control (trademarked T-K 
Infinite Control) is powered by a built-in small synchronous 
motor and, by means of a cam-and-contact system, provides 





individual control of the output of four cooking units 
within 3 to 100 per cent of the relative wattage of each 
unit. Operation in brief is as follows: 

Cam driven by the motor at 1 rpm rotates against four 
spring contact arms. As these arms rise and fall with each 
revolution of cam shaft, they make and break electrical 
contacts with similar set of contact arms mounted parallel 
to them. Width of gap between each pair of contacts can 
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Now, For The First Time.... 








The Measured Quality of Each Lot of Springs Can Be Seen at a Glance 


Quality Engineers have long predicted that some day 
suppliers would submit a record of quality to their cus- 
tomers and that this record would become part of a new 
era in vendor-customer relationships. 

That day is here for Hunter customers. 

Hunter now makes available to customers a report of 
the measured test loads for every lot of springs in the 
form of a frequency distribution. These Q.R.’s (Quality 


Reports) will be mailed to chief engineer, inspector or 









“HUNTER-PRESSEL COMPANY 
“| ___MANSOALE PENNSYUVARTA 


‘ Oe ts en — 
ngs, Metal Stampings, Wire-forms, Mec 


other person designated. The Q.R. of the sample drawn 
from each lot of every item will be sent as the lot clears 
Hunter’s final inspection. 

These reports enable one to compare quality lot-for-lot, 
consider tolerance revisions, reduce customers’ sampling 
without sacrificing quality insurance . . . will lead even- 
tually to a comparison of quality vendor-for-vendor. 

Hunter believes it is the first in industry to make this 
valuable service available to all customers. 
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onl OR ENEMY? 


An eraser is an important part of any drafts- 
man’s equipment. But an eraser can do plenty of 
damage to your drawings if lines feather when you 
re-ink over an erasure. That’s why Arkwright 
Tracing Cloth is made to stand erasures and still 
take clear sharp lines in pencil or ink. 


High, permanent transparency, greater strength, 
and freedom from dirt, specks, pin-holes and other 
imperfections have made Arkwright Tracing 

loth the choice of experienced draftsmen for over 
twenty years. That’s a record you’d do well to look 
into. For free samples of Arkwright Tracing 
Cloth write — right now — to Arkwright Finishing 
Company, Providence, R. I. 
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be adjusted by means of a shaft-mounted cam that is 
rotated by means of a dial. Depending on the direction in 
which dial is turned, the period of contact during each 
revolution of the motor-driven cam shaft can be shortened 
or lengthened from minimum of 3 per cent up to 100 per 
cent of each complete 1-min revolution, resulting in corre- 
sponding percentages of wattage output. 

Front view with mechanism exposed shows the 4 inde- 
pendent control knobs. The rear view shows the motor. 
Dimensions of unit: 4446 x 4"%e in. Tuttle and Kift, Inc., 
1823 N. Monitor Ave., Chicago 39. 


LIGHT-DUTY VIBRATION MOUNT 


Light-duty, rubber vibration mount for electronic appar- 


atus, radio, test equipment, etc., utilizes a X-cross-section 
| structure designed to eliminate the possibility of over- 


loading the shear elements. Under normal loading, the 
rubber element (see enlarged detail in illustration) acts in 





| shear at the points of the “X,” but when load exceeds 


rated capacity, the rubber element acts in compression. 
Mount is available in strips 12 in. long, rated for dead- 
weight loads as low as % lb per lin in. of strip. Strip may 


| be used as supplied, or cut into sections (in inch multiples ) 


as may be required. Drilled mounting lugs can be posi- 
tioned to suit mounting needs. Other mounts are available 


| in same basic designs to handle heavier loads. Hamilton 





Kent Manufacturing Co., Kent, Ohio. 


HIGH-VOLTAGE RESISTORS 


High-voltage resistors (RPC Type B) in resistance values 
up to 1,000,000 megohms, have been designed for applica- 
tions in various types of voltmeters and other test equip- 





ment, in television units, X-ray circuits, etc. Standard 
units now in production have the following characteristics : 
2 to 5 watts, max; 7500 to 30,000 volts, max; lengths 13% 
in. to 5% in.; diam %e in. Tolerance limits: +15, £10 or 
+5 per cent. On matched pair, +2 per cent is available. 

Simple mounting is provided by means of machine screw. 
Tapped units or matched pairs may be assembled. Special 
mounting insulators and brackets are provided. Resistance 
Products Co., Div. of Electronic Manufacturing Co., °714 
Race St., Harrisburg, Pa. 
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Units. Quickly set up and adjustable, these 
WOM eM My eh dtm ale loi ae 
perforating equipment. The advantages pro- 
WiC T ME Me me mel Me 
retained. Absolute accuracy is assured. Quick 
Mel ee ue 
Uh ee tt a 
omies and speeded up operating schedules are 
effected. Continued re-use of units in different 
groupings spreads initial cost. 


It makes sense to look into the use of Whistler 
Adjustable Dies for all perforating, notching, 
slitting or rounding operations. 

















ELECTRIC CLOCK MOVEMENT 


Fit-up unit for industrial and advertising electric clock; 
(No. 1876) comes in back-set or bottom-set models, wit) 
or without a current-interruption signal. Sweep second 
hand arbor is featured. Case is sealed against dirt, et: 
Motor has sealed-in lubrication. Provisions are made fi 





Dependable and Complete 
Soldering Equipment 


ESICO 
SPOT SOLDERING Dependability is only one of the 


MACHINE 
many outstanding qualities en- 
joyed by all ESICO products 
for almost 20 years. Eff- 
cient and economical op- 
eration are assured with 
these fine tools. For 
better performance, 
get ESICO Solder- 
ing Equipment. 
Write Today 
for Complete 
Information 
on the 


Esico 
Line 
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A real time-saver. Treadle- 
operated. Automatically ad- 
vances iron and solder, leaves 
operator's hands free for work. 


ESICO 
SOLDERING IRON 
CONTROLS 





mounting in a wide variety of clock cases. Unit is availabk 
for 110- and 220-volt, 50- and 60-cycle applications. 
Comes with 6-in. leads but without dial, hands, cord or 
plug. Overall dimensions: 3x 334 x 16 in., excluding 
the arbors. Latter come in three sizes. Haydon Manu- 
facturing Co., Inc., 2500 Forest St., Forestville, Conn, 





Positive TIP control prevents over- 
heating—tip cannot fall below sol- 
dering temperature. The only 
practical method of controlling heat 
in the tip—an exclusive ESICO 
feature! 





Controlling Speed of Small Motors 


How familiar are you with the different methods of achiev- 
ing speed control of small motors? Ten such methods are 
described and illustrated with simple circuit diagrams in 
the article beginning on PAGE 94. You'll find here, too, 
a graphic summary of the principal operating characteris- 
tics of eleven kinds of fractional-horsepower motors, in- 
cluding both a-c and d-c types. 





ELECTRIC SOLDERING IRON CO. 
2847 West Elm Street, Deep River. Conn. 







Inc. 





PANEL-MOUNTED RESET TIMER 


Automatic reset timer (P 147-60) for permanent panel- 
mounting is particularly adaptable for circuit control 
applications in such equipment as \-ray machines, therapy 
equipment, photocopy machines, and various types of pro- 


Quantit 
Tees I Y duction machinery. 

Timer starts cycle at touch of pushbutton and resets 
ey Re ©) Dp ( if ©) N automatically when cycle is complete. Available time- 


cycle ranges: 15, 30 and 60 sec, 5, 15, and 30 min. Adjust- 
yi : . 


GREY IRON GASTINGS 


Ae 
os 


ONE OF THE NATION'S 
LARGEST AND MOST MODERN 
PRODUCTION FOUNDRIES 


AP 


eas 





ESTABLISHED 1866 
" able stop permits easy adjustment trom one setting to an- 


THE WHELAND COMPANY other as may be required. Timer operates on 110-volt, 60 
cycle source. Rated for 1500 watt. Dimensions: 3x3x2% 
ADDF AIT, in. Weight: Approximately 1 Ib. 

Essential components of the timer are as follows: Two 
mounting plates, a reset synchronous motor, open-type jack 
switch, reset button, cam, latch, torsion spring to return 
motor to original position, indicator actuated by motor, and 
adjustable stop held in position by a friction clutch. Inter- 
nal parts are brass or cadmium plated steel; external parts 

| are polished chrome plated. American Time Corp., 56 
| Main St., Springfield 1, Mass. 


OFFICE AND MANUFACTURING PLANTS 
CHATTANOOGA 2, TENNESSEE 
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your Noise Problems. 
can be Solved Better 
with OD Quietones 


Just hecause Mom wants to bake a cake 
is no reason why she shouldn’t hear her 
pet soap opera. And sooner or later 
she’s bound to find out that some 
mixers don’t cause radio interference. 
Mixers equipped with C-D Capacitors, 
for example. 


C-D’s experience in designing and 
building noise suppressors is unequalled 
in the capacitor industry. We are now 
manufacturing hundreds of types of 
noise filters for electrical appliances 
and equipment. It’s possible, of course, 


that the exact unit for solving your 
noise problem is not included. In that 
case, our engineers are ready and 
anxious to design and build the sup- 
pressor best suited to your specific 
requirements—better, faster, more eco- 
nomically, Consult with them. 


Catalog of standard types will be 
mailed on request. Cornell-Dubilier 
Electric Corporation, Dept. H7 South 
Plainfield, New Jersey. Other large 
plants in New Bedford, Brookline and 
Worcester, Mass., and Providence, R, I. 


MICA e BYKANOL . PAPER e ELECTROLYTIC 


CAPACITORS #1 AND 2 CAPACITOR #3 
Two of the Type MC Filter Capacitors designed for heavy A general purpose filter effectively controls radio noise energy 
duty service on buses, trucks, etc. for spark and noise sup- created by fluorescent lamps. This capacitive — inductive type 
pression. Mechanically rugged, oil filled and impregnated and filter is compact and can be quickly installed in a variety of 


hermetically sealed. 


JULY 1947 


positions. Convenient leods simplify installation, 











NEW ENGLAND SCREW COMPANY 
Wanufacturers of Special Screws 
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It's a fact! Figuring the yearly salary of a top- 
flight executive at around $15,000, this screw 
could actually buy two of them and have some 
change left over. Because this screw saves more 
than $32,800 every year for a prominent parts 
manufacturer (name on request) who brought his 
problem to our Engineering Department. Our 
research resulted in this screw, and the screw 
resulted in the saving. Perhaps we couldn't save 
as much as that for you, but it would be worth 
a three-cent stamp to find out. 


KEENE, NEW HAMPSHIRE 





ELECTRICAL PORCELAIN 
GLAZED OR UNGLAZED 





produced to your blue prints 
and 











rv (1 


_ Cory Ave., AKRON 14, OHIO 


COMPACT SOLENOID VALVE 


Rugged solenoid-operated valve, adaptable for equipment 
using gas, oil, air and water, features simplicity in design. 
Minimum number of parts are used, with the conventional 
valve guide, seat ring gasket, pilot valve cage and coi! 
retaining screws, washers and springs eliminated. Valve 
bonnet and plunger tube are cast in one piece, thus obvi 





ating packing. Special rubber compound used to form 
port gate or valve disk is suitable for use with gas, oil, and 
the other media up to 250 F. 

The heavy-duty solenoid coils are interchangeable for 
115 or 230 volts, 60- and 50-cycle operation. Valve sizes 
up to ¥% in. Sen brass) are available for 200 psi ratings; 
sizes up to 1% in. (in aluminum for weight reduction) for 
15 psi ratings. Illustration shows valve with solenoid 
coil top removed to show stainless steel pilot phinger and 
port gate. Made by Wheaton Engineering Corp., Wheaton, 
Ill., distributed by Wheelco Instruments Co., 847 W. Har- 
rison St., Chicago 7. 


There’s Practical Economy in 
Cold-Molding Plastics! 


When the choice of a plastics material hinges on such 
factors as low production costs, rapid molding cycles, and 
high heat- and arc-resistance, many of today’s glamour 
products must take a back seat to that forty-year-old 
veteran—cold-molding plastics! With economy again in 
the saddle, these time-tested materials are worthy of 
re-appraisal. SEE PAGE 80. 





D-C TIMING MOTOR 


Reversible, variable-speed 
d-c timing motor has been 
designed for a wide variety of 
timing and control applica- 
tions, including variable tim- 
ing or proportional functions. 
Compactness (dimensions. 
21%4x2\%x 1"%e in.; weight: 
appx. 6 oz) is combined with 
speed stability and accuracy 
: in continuous operation. 
Motor starts at bir initial voltage. Output speed range is 
from 1800 rpm down to 2 revolutions per hr. Current 
consumption is under 100 ma. Motor can be operated from 
small amplifier tube or flashlight battery for remote elec- 
tronic controls. 

Rotor is made entirely of nonmagnetic materials, thus 
eliminating rotor “cogging.”’ Sealed-in lubrication is pro- 
vided. Brushes are said to have an approximate life ex- 
pectancy of 5000 hr. Similarity to meter in the design is 
another feature—motor has large aluminum rotor cup with 
seven-coil winding and an internal Alnico field. A. W. 
Haydon Co., Waterbury 32, Conn. 
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A To select a power-supply cord for long serv- 


ice on automatic home washing machines. 
Must withstand dragging over wet or soapy floors, 
must be easily cleaned, and must resist scuffing and 
impact. Easy installation an essential requirement 
for mass production. 


In both cases, the logical and economical solution 
is to use General Electric Flamenol — the thermo- 
plastic-insulated power-supply cord that adds sales 
appeal because it adds service life. 

The combination of outstanding physical and 
electrical properties inherent in Flamenol cords 
keeps them in action even when they are subjected 
to widely varying service conditions. Durable 
Flamenol cords are available in three types: for 
light-, medium-, and heavy-duty applications. Spec- 
ify them for portable tools, business machines, 
appliances such as vacuum cleaners and floor pol- 
ishers, and many other uses. You’ll find that they 


usually make a good product better. 
*Trade-mark Reg. U.S. Pat. Off. 





KP To select a heavy-duty cord for portable 

tools, with ability to withstand rough usage 
without requiring frequent repair or replacement. 
Must resist oils, acids, moisture, and sunlight. 


Should be lightweight and flexible for easy 
handling. . 
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HOW TO TIGHTEN A 
SOCKET SCREW’S GRIP 


... without safety wires 


Specify BRISTO “Multiple-Spline” 


Defying vibration that often shakes “‘hex”’ screws loose ... 
speeding assembly of products with hard-to-reach fastening 
points . . . easing disassembly — BRISTO “‘Multiple-Spline”’ 
Socket Screws are now making a hit with many designers and 
production men, 


BRISTO “Multiple-Spline” gets its tighter grip from the 
unique way the wrench, geared to the spline-shaped socket, 
pulls the screw around. No expanding pressure. No bursting or 
rounding out of socket walls. Yet, a flick of the wrench re- 
leases the deep-seated grip. 


Literature describing BRISTO ‘“‘Multiple-Spline” Socket 
Screws arid their many applications is yours for the asking. 


THE BRISTOL COMPANY, Mill Supply Division, 
153 Bristol Rd., Waterbury 91, Conn. 


way “muttipte-spune” means TIGHTER 
NO EXPANDING PRESSURE: THE KEY PULLS THE SCREW AROUND 


Only the “‘B-LINE” 
has the right 
socket screw for 
every application 
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GENERAL-PURPOSE MAGNETIC RELAYS 


General-purpose a-c and d-c magnetic relays (98000 
series) for electronic applications feature compactness 
and ruggedness. Standard contact arrangements are 
available: Single- and two-pole normally open, normally 
closed; also double-throw with light and heavy contacts. 
Series includes relays with 3-amp contacts available up to 





6PDT for low voltage applications, and relays rated at 
12 amp, 115 volts a-c. Illustration shows 2PDT relay 
designed to conform to U. L. specifications for Class C 
small electrical devices. RK-B-M Div., Essex Wire Corp., 
Dept. D-6, Logansport, Ind. 





Will Copper Prices Stay Put? 


Will our copper consumption settle down to a normal 850,- 
000 tons a year, or will it zoom to 2,600,000 tons by 1970? 
And how will the market turn now—with the world price 
now down to the domestic level of 21¥2 cents? Will the 
growing consumer resistance to high price serve to stabil- 
ize the market? See “Industrial Highlights.” PAGE 224. 





STAND-OFF TERMINALS 


Stand-off terminal (No. 401) has been designed as a com- 
pact control mounting in high voltage circuits. Adaptable 
to RMA standard panel mounting and fits standard variable 
resistors. Spacing between high voltage and grounded 
metal parts is 16 in. to meet most requirements. Shaft 
and body are phenolic-molded for high mechanical strength 





and requisite insulating properties. Lock arm prevents 
rotation of control with respect to panel. 

Manufacturers also produce line of small stand-off 
terminals designed to eliminate need for large component 
mounting boards in wiring assemblies. Molded melamine 
bodies provide high dielectric strength. Molded>in con- 
nections are machined brass, silver-plated, to facilitate 
soldering. For uhf applications these terminals. can be 
supplied molded of mica-filled phenolic. The Winchester 
Co., 6 E. 46th St., New York 17. 
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N 1844, three years before Alexander Graham Bell was 
born, and long before the first Prairie-Schooner crossed the 
Mississippi River, John August Roebling’s confidence in the 
suspension principle of construction so impressed the engineers 
of the State of Pennsylvania, that they authorized him to build 


the world’s first suspension aqueduct. 
How much is his confidence worth to all the thousands of engineers who followed and 
to humanity in general that have benefited from his pioneering venture? 
And how much is the confidence of the John A. Roebling’s Sons Company in the future 
of American industry worth to you, that keeps Roebling development and Roebling 


products in the lead? 


Roebling’s greatest asset is your confidence in Roebling and its confidence in your 
future. That is why Roebling’s every effort is dedicated to the preservation of this con- 


fidence—your’s and Roebling’s. 


You're Sure with Roebling Magnet Wire 


Where your forming or assembling conditions 
are unusually severe, Roebling unhesitatingly 
recommends Roevar—its finest magnet wire. 

Requiring no fibrous covering, this new 
enameled wire has high dielectric strength, 
great flexibility, and unusual resistance to abra- 
sion, stretch, solvents and heat. Furnished 
round only, Roevar is made in sizes 14 to 40 
A.W.G., in standard and heavy film thicknesses. 


The knotted sample of Roevar illustrated, 
magnified many times, is proof of the extreme 
flexibility of both the wire and insulauon. 

Production capacity on this improved mag- 
net wire is now taken up almost entirely by the 
tremendous demand from our present custom- 
ers. However, as sufficient quantities become 
available in the near future, you too will be 
able to use Roevar to your profit. 


JOHN A ROEBLING’S SONS COMPANY 
TRENTON 2, NEW JERSEY 
Branches and Warehouses in Principal Cities 


Manvfacturers of Wire Rope and Strand « Fittings * Slings « Screen, Hardware 


ond Industrial Wire Cloth « Aerial Wire Rope Systems * Hard, Annealed or Tempered 


High and Low Carbon Fine and Specialty Wire, Flat Wire, Cold Rolled Strip and 
Cold Rolled Spring Steel » Ski Lifts « Electrical Wire and Cable + Suspension 
Bridges and Cables + Aircord, Aircord Terminals and Air Controls « Lawn Mowers 








ROEBLING 


A CENTURY OF CONFIDENCE a 



















MINES | 
MOLDED RUBBER 


CONNECTOR No. 2-125M 
(two Conductor male with | 
watersealing face) 










































Specially designed for fac- 
tory and workshop use, Mines. 
Molded Rubber Connectors 
eliminate costly maintenance 
repairs and provide maximum 
safety for personnel. Light 
weight, flexible and impervi- 
ous to moisture, oil, acid, etc., 
they will not crack or shatter. 
Soundly engineered construc- 
tion of pins and sockets cuts 
resistant losses. Possibility of 
breakage at cable connector 
junction minimized by long 
tapered neck and direct mold- 
ing of connector to cable. 

It pays to replace inferior 
bayonet type connectors with 
MINES sturdy Molded Rubber 
round pin types. 





No. 2-125F2A—INSERTS with MOUNT- 
ING PLATE .. . For use in conjunction 
with No. 2-125M Male plug illus- 
trated above. Molded of Flame Re- 
sistant Rubber this stationary outlet 
for power supply fits standard wall 
outlet boxes. Has insulated pigtail 
extensions for wiring. 


YOURS—ASK FOR IT 


Mines Molded Rubber Electrical Con- 
nector line is as complete as today’s 
power need. Bulletin Mc106 (at left) 
; illustrates and describes a variety of 
ra t= applications and models. Write for 
your copy NOW! 


—— 


MINES TH COMPANY 
4223 CLAYTON ave.1_ MINES ST. LOUIS'10, MO. 
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SPRING-TYPE LOCKNUTS 


Time-saving fastening devices (Diamond G Spring Nut 
and Spring Lock Nut) provide positive locking action on 
the bolt in one assembly operation. The Spring Nut is 
intended to replace the conventional nut and can also be 
used with a spring-type lock-washer. The Spring Lock Nut 
is made with spring tension so that it supplies regular 


r 
| 
i 
i 
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locknut action. Both types are made in two and three 
turns. The 2-turn fasteners are for use with light assem- 
blies; the 3-turn for heavy tightening torques. They are 
adaptable for use in hopper feeders and various types of 
power wrenches. Design is said to provide greater gripping 
power than in conventional nuts. Available in standard 
thread sizes from 6-32 to %s-18. George K. Garrett Co., 
Inc., 1421 Chestnut St., Philadelphia 2. 


There’s Practical Economy in 
Cold-Molding Plastics! 


When the choice of a plastics material hinges on such 
factors as low production costs, rapid molding cycles, and 


high heat- and arc-resistance, many of today’s glamour 
products must take a back seat to that forty-year-old | 
veteran—cold-molding plastics! With economy again in 
the saddle, these time-tested materials are worthy of 
re-appraisal. SEE PAGE 80. 


SELF-CONTAINED PHOTOELECTRIC COUNTER 


Self-contained high-speed photoelectric counter (No. 153) 
for various types of manufacturing equipment, combines 
light source, phototube and counter in one compact housing. 
Interruption of reflected light from a swivel-type, adjustable 
chrome reflector actuates counter. Minimum cycle is 0.08 
sec or 700 cpm. Minimum duration of beam interrupting 





a l-in. object is 0.02 sec. Minimum light intensity, 2 ft-c; 
maximum for larger, slower-moving objects, 1% ft-c. 
Maximum number of counts before returning to 0 is 99,999, 

A 3-amp load can be carried continuously for 8 million 
impulses. Operation is on a 115-volt, 60-cycle source. 
Aperture in housing facilitates setting of sensitivity adjust- 
ment for various light intensities. Ripley Co., Inc., Middle- 
town, Conn. 
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A WHOLE PLANTFUL OF THEM 
WHO BUILD MOTORS 
TO SATISFY EXACTING BUYERS! 


@ Other plants may turn out more motors than 
the Star Plant. But you'll find no detter motors 
... for when you see the Star Trademark you see 
the “O.K.” on the efforts of hundreds of meticu- 
lous craftsmen working to critical standards. 

Among them are the men who own the com- 
pany. For Star’s principals are born motor men, 
and the place to find them is out in the plant or 
around a drawing board, helping to make Star 
Motors as good as they can be. 

Everybody at Star is exacting about quality... 
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in design, materials, workmanship. There’s a 
craftsman’s spirit everywhere that words can’t 
cover. But motor buyers who visit us always com- 
ment on it. And exacting motor users recognize 
that Star does things a bit better. That’s why they 
specify Star where a motor must be better than 
“good enough”’. 

WRITE FOR 8-PAGE DIGEST. It outlines 
Star Motors (12 to 200 HP) and Generators (to 
150 KW) ... names hard-to-satisfy buyers who 
are long-time customers . . . tells how Star be- 


comes the “Motor Department’ for customers. 
Star Electric Motor Co., 200 Bloomfield Ave., 
Bloomfield, New Jersey. 





STAR MOTORS 


POWER PACKAGED AS YOU NEED IT 

















PILOT LIGHT 
ASSEMBLIES 


PLN SERIES—Designed for 
m NE-51 Neon Lamp 


Features 


THE MULTI-VUE CAP 
BUILT-IN RESISTOR 
110 or 220 VOLTS 
EXTREME RUGGEDNESS 
VERY LOW CURRENT 


IV rite for descriptive booklet 

















The DIAL LIGHT CO. of AMERICA 


Foremost Manufacturer of Pilot Lights 


| 900 BROADWAY, NEW YORK 3, N. Y. 
Telephone—AlLgonquin 4-5180 





Easy — Gast— Mpa 


rime saith 
with SOLAR 


al 


U S Paten 


MR. SCRU-IT. 
(Trade Mark Reg.) 














Soler SCRU- ITS are used for permanent wire con: 
} nections or ‘roughing in’ without tape, solder, flame 
i or tools. They form mechanically and electrically effi- 
cient joints and are easily removed when required 
Speed up work, make wiring easier and better—with 
economical SCRU-IT Wire Connectors 





101 USES: 


@ Fixtures 

®@ Conduit Boxes 
@ Fuse Boxes 

® Motor Connections 
@ Light Switch Boxes 
@ Lighting Devices 

®@ Radio Equipment 

@ Transformers 

© Circuit Breakers 

@ Switch Controls 


THAT'S IT with SCRU-ITS ! 


Underwriters Laboratories 
Inc. Approved 















WARREN PENNSYLVANIA 

















SMALL WIRE ONE-PIECE TERMINAL 


One-piece, indent-type terminal, (Hylug) illustrated, has 
been designed for conductors with small-diameter strands 
and extra-heavy insulation. The terminal features a U- 
shaped tab that accommodates extra-thick insulation in a 
wide range of sizes. Design serves to prevent fraying of 


' 





‘ 
the insulation and also offers protection against breakage 
of conductor strands under extreme vibration. The term- 
| inal is indented by means of the manufacturer’s Hytool or 
Hypress tools, forming a longitudinal indent that in effect 
coins the metal into a solid 
Burndy Engineering Co., Inc., 





low-resistance’ connection. 


New York 54, N. Y. 













Fine Wires Stripped Clean 
with Chemistry and Heat 


Stripping the ends of Formex-covered wire in sizes as fine 
as No. 35 is a tough problem, you'll agree. To find the 
solution, one manufacturer made a series of tests with 
various chemical solvents, pastes and dry materials, with 
and without the application of heat. Out of these exhaus- 
tive tests have come several recommended procedures. 
SEE PAGE 116. 





MOTORIZED VALVE 


Compact motorized valve provides 
automatic two-position (on-off) 
operation in various types of com- 
mercial machinery and equipment, 
such as heating and air-condition- 
ing units, heating and cooling coils, 
etc. Suitable for use with steam, 
oil and water. Unit in 
corporates induction-type motor that 
develops a_ positive power-drive 
through a worm and spur gear re- 
duction. Limit switches are adjust 
able. Electrical connections are 
made to a terminab block and a % 

in. threaded conduit is provided. Operates from 24-, 110 

or 220-volt a-c source. Three-wire thermostat, pressure 
| switch or similar actuating device is required for operation. 

Valves are all-bronze globe-type, single- or double-seated, 
4 to 2% in. screw-end connections, or iron, bronze-trim 
butterfly-type sizes 1 in. to 4 in. screwed-on or flanged ends. 
Dust-tight splash-proof cast-iron housing. Automatic Tem- 
perature Control Co., Inc., 34 E. , Philadelphia 44. 


air, 


gas, 





Li gan St. 


GLASS-FIBER REINFORCING MATERIAL 

Glass-fiber mat for reinforcement of laminated plastics 
products and plastics sheets (Fiberglas Reinforcing Mat 
T36) is formed of cut lengths of glass textile fiber bonded 

| with either a thermoplastic resin compatible with the poly- 
ester laminating resins or with a thermosetting resin com- 
patible with phenolic and melamine laminating 
These mats are pliable without fluffiness 


resins. 
and retain the 
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Have you an opening tor 
a bright, young 


PLUG BUTTON? 







“Pm Mr. PLUG BUTTON! The United-Carr people designed 


me as a simple cover for holes drilled, punched or 






moulded in metal —or Plastics. Since then I’ve fathered 






quite a family. Like me, all of them snap into place by hand, 





hold tight by expanding spring action — yet are easily 






removed and replaced whenever you wish. Like me. too. 






they save you money — inexpensive, they cut costs, 





speed production, make a finer finished product. 


[’'m mighty proud of these sons. Some have holes punched 
in their caps—they make excellent vent plugs. Others of 
various shapes and sizes fit special applications. My 

newest offspring have Plastic windows of different sizes, 
shapes and colors set into them. They really star as signal 


or indicator lights. 


They’re a footloose lot—these boys of mine. Already they’ve 


gotten round quite a bit in many industries. But ’'m 














certain there are a lot more openings they can fill . ..a 
lot more places they can save smart manufacturers money @& 
and speed their production. Look over your products 

critically —then drop us a line. If we haven’t just what you 
need, United-Carr’s engineers will be glad to design 


the PLUG BUTTON you need.” 


Mf .. 4 aes 
F a I’ve had my family album printed up re- 
cently, complete with pictures of most of the boys 
and their vital statistics. 


Send for your copy today! e > * 


UNITED-CARR 
FASTENER CORP. 


DEPT. E-1, CAMBRIDGE 42, MASSACHUSETTS 





MAKERS 
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EXTRA 
Heavy Duty 











Here is another of Milford’s 15 
standard models of rivet-setters for 
assemblies ranging from wrist-watch 
bracelets to refrigerators. Every 
single Milford rivet-setter has more 
than paid for itself either in cutting 
costs of assemblies or completing 
them faster. For any fastening need, 
check with Milford — for ideas to 
save time or cut costs. 


& MACHINE CO. 


871 Bridgeport Ave. 
MILFORD, CONN. 


1014 West River St., Elyria, Ohio 


Inquiries may also be addressed to our subsidiary: 
THE PENN RIVET G MACHINE CO., PHILADELPHIA 33, PENNA. 


PROTECTED AND UNPROTECTED 
SLIDE-CONTACT RHEOSTATS 
aS ee) oat) 


PROTECTED AND UNPROTECTED 


ADJUSTABLE RESISTORS 
4s ere Cas 


PROMPT SHIPMENTS 


VITREOUS ENAMELED ROUND RHEOSTATS 
7 SIZES + 50 TO 500 WATT 


REX RHEOSTAT CO. 


BALDWIN, L. I., N. 
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strand integrity of the fibrous bundle. They can be heated 
before impregnation (200 to 235 F) and preformed to de- 
sired shapes. Preliminary test figures indicate the following 
properties for plastics products reinforced with this mat: 
Tension (psi)—20-23,000; compression (psi)—20-22,000; 
flexure (psi)—35-45,000. Weight’: 1 oz per sq ft. Owens 
Corning Fiberglas Corp., Dept. 866, Toledo 1, Ohio. 


PILLOW BLOCK BEARINGS 


Self-aligning pillow block bearings (trademarked Pren- 
tice) are offered with several new features for wider range 
of applications. Bearings are of porous-type bronze and 





are surrounded by a large, felt oil-reservoir. Available in 
stock sizes of % in., % in., % in., 1 in., and 1%6 in. Sizes 
from % in. to 1% in. on order. Western Thermal Equip- 
ment Co., 1701 W. Slauson St., Los Angeles. 


Achieving Safety with Reversing Drive 


One problem in designing textile shearing machines is 
to avoid injury to machine or fabric when unavoidable 
obstructions come through. A solution was found in indivi- 
dual motor-drives for the cutters with quick reversing pro- 
visions and electronic timing. You'll be interested. 

SEE PAGE 86. 


SPRING-MOUNTED APPLIANCE SWITCH 


Spring-mounted SPST switch and matching convenience 
outlet (trademarked Diamond-H) have been designed 
specially for appliances and can be used also with other 
types of original equipment. No screws are needed for 
application—the parts can be snapped quickly into position 
and snapped out if replacement is needed. Mounting space 





for each: 4% x 1%e x 1 in. deep. Switch is provided with 
heavy silver contacts. Operating pressure, 3-5 oz. Rating: 
115 volts, 15 amp, or 230 volts, 10 amp, a-c only. Outlet 
is rated: 125 volts, 15 amp or 250 volts, 10 amp. Hart 
Manufacturing Co., 230 Hamilton St., Hartford, Conn. 


HIGH-MELTING-POINT IMPREGNATING WAX 


Microcrystalline petroleum wax (Sunwax 1290) is a 
relatively hard, non-brittle, non-sticky, material featured by 
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Ideal “Wire-Nuts” are rapidly replacing old- 
fashioned methods wherever wire connections 


are made. Millions of ““Wire- 
Nuts” are now being used 
in the manufacture of elec- 
trical goods...in the instal- 
lation and maintenance of 
electrical equipment...in 
new construction, remod- 
eling and re-wiring...and 
in repair work of all types. 
Effect real savings. 
Making a ‘“Wire-Nut’’ con- 
nection requires only one 
simple operation—no sold- 


a a 
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PATEN TE D 


"Wire-Nuts” are covered by U.S. Patent 
No. 1,933,555, a division of U.S. 
Patent No. 1,700,985. The only Con- 
nectors authorized to be sold under the 
current Patent are marketed by the fol- 


lowing manufacturers: 
TRADE NAME 


“Wire-Nuts” 
Bryant Electric Co. “Bryant” 


ideal Industries, Inc. 


Solar Electric Corp. “Seru-its” 


Weiss and Biheller, inc. “Simplex” and 
“Conex”’ 


Destribated 7h EY 


LEADING 


er, no tape, no tools. Just screw the nut on tight 
...and you have a joint that is better electrically, 


stronger mechanically, 
neater, and safer. 

Ideal “Wire-Nuts” are 
made in sizes for all usual 
combinations of wires from 
two No.18 up to and includ- 
ing three No. 10—solid 
and/or stranded. They are 
factory tested and individ- 
ually inspected. 

Reduced prices now in 
effect; immediate deliv- 
ery assured. 


* Trade Mark Reg. U.S. Pat. Off 


WHOLESALERS 













HIGH HEAT 


Y-26 MICA PLATE 


for DOMESTIC ELECTRIC APPLIANCES 


e A composite, inorganic-bonded highly-integrated mica insulating 
material built-up from mica splittings, and approximating raw micc 
in all physical properties. 

Completely inorganic, odorless, and smokeless. 

High mechanical strength and integration. 

High dielectric strength. 

High durability and moisture resistance. 

Resistant to temperatures up to redness without change. 

Does not react chemically with resistor materials. 

Unaffected by oils or organic solvents. 

Available in large sheets or full-size punchings. 

Can be stamped cleanly to specified design. 

Test samples and pamphlet on request. 

Engineering service available to help solve your insulating 
problems. 


NEW ENGLAND MICA COMPANY 


Incorporated 
30 WOERD AVE., WALTHAM, MASSACHUSETTS 





Greater Aeeuracy For 


¢ Heat Control Devices 
¢ Motor Protectors 

¢ Alarm, Safety Devices 
© Small Appliances 





MIGHTY-MITE 
Pre-Set THERMOSTAT 


® Rated for use to 300 ® Can be molded into rub- 
watts, 110 volts AC. ber and plastic. 

®@ Pre-set to your needs ups @ 
to 275 degrees F. 

@ 1%x 3/16 x 5/16 inches— 
small, thin, compact. 

® Sealed copper jacket — 
dust-proof, moisture- © Low-cost and pre-set for 
proof. fast installation. 


Big ‘%-in. oversize silver 
contact points. 


® Welded terminals or lead 
wires optional. 









Somples are available for 
your thermal control 
problem. 


Pats. Pending 





a high melting point and resistance to moisture. It is 
indicated for many applications as a coating or impregnating 
material including such electrical uses as paper-wound 
capacitors. Extremely small crystalline structure of the 
wax provides highly uniform films or layers resistant to 
moisture. Approximate characteristics: Melting point 
(ASTM D127-30), 175-185 F. Penetration (ASTM D)- 
25), 15 maximum. Wax comes in brown and yellow grades. 
Sun Oil Co., Dept. EM6, Philadelphia 3. 


ONE-PIECE RUBBER FLEXIBLE COUPLING 


One-piece flexible coupling utilizes neoprene reinforced 
with nylon. The synthetic rubber construction (see sec- 
tional view) extends from end to end. Particularly adapta 
ble for applications where quiet operation is essential and 





on vertical drives where one-piece couplings are required. 
Coupling is cylindrically ground on center so that OD is 
concentric with ID. Lengths: 1% in. to 10 in. Bores: 
Me, 3%, Ye, 2, %, % and 1 in. Flexible Coupling Manu 
facturing Co., 6220 Ellis Ave., Chicago 37. 


Consider Air Devices for those 
Auxiliary Power Functions 
Is there a place in the design of your power-driven machine 
for air cylinders, air valves or auxiliary devices such as 
filters, oilers or pressure regulators? Typical applications 
for these air devices are reviewed in the article on PAGE 
74 which may suggest a solution to your special problem. 
Observe, too, how air cylinders can be hooked into the 
cycle controls through limit switches and solenoid valves. 


MINIATURE TERMINAL LUG 
Extremely small terminal lug, (trademarked Mini-Lug ) 
has a %2-in. base diameter and projects only *%2 in. beyond 
mounting board. Manufacturers claim it is the smallest 
machined terminal lug on the market. (Note illustration 





contrasting lug with match.) Primary applications are in 
wiring miniature-type carbon resistors and ceramic capaci- 
tors in very small electrical or electronic equipment. 
Material is silver-plated brass. Mounting shank is 0.025 
in. long for fastening to Ma-in. board; a 0.045-in. shank 
is available for a mounting to a %2-in. board. Cambridge 
Thermionic Corp., 453 Concord Ave., Cambridge 38, Mass. 
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PLASTICS 


The eye appealing colors and bright finish of many 
types of plastic materials make them the logical choice 
for use in parts which must combine beauty with 
utility. There are equally efficient but less glamorous 
plastics which are designed primarily to reduce 
manufacturing costs and produce superior results. 
American Insulator’s original cold molding com- 
pounds belong to this group. 

AICO engineers, backed by more than 30 years 
of precision molding with all materials and methods, 
are fully qualified to make recommendations for their 
application to your needs. 


4 


Te og 


This is number 33 of AICO’s series of 
plastics applications. A request on your 
letterhead will bring you the set, com- 
plete to date, in convenient file form. 


PRECISION 
MOLDING 





or over 30 Years 


AMERICAN INSULATOR CORPORATION 


New Freedom, Pa. 
SALES OFFICES: Cleveland — Detroit — New York — Philadelphia 


MANY THINGS ARE BETTER BECAUSE OF PLASTICS 
JULY 1947 
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ACCURATE’S 
Weu and Wachines 







to you 

..-they are your 
assurance of 

getting the RIGHT 

spring for the job 


at lower ultimate 


@ Modern, precision 
spring making machines 
and experienced spring 
making personnel — 
this is the combination that 
guards the uniformly high 


quality of Accurate springs. 


And Accurate goes beyond just 
making good springs. If you 
wish, Accurate engineers will sit 
down with you while your product 
is still on the drawing board 
and help you with 


your spring problems. 


Whatever your spring 
requirements, get in touch 


with Accurate, today. 











ACCURATE SPRING MFG. CO. 
3817 W. Lake Street, Chicago 24, Illinois 


@ Ask for your copy of 
the new Accurate Spring 
Handbook, It's full of 
helpful data on springs. 


FLUORESCENT LAMPHOLDERS 


Line of phenolic-molded fluorescent lamp holders and 
starter-sockets is designed for original equipment and can 
be incorporated in various standard types such as fluorescent 
strips, troffers, luminaires, etc. One-piece construction 





reduces possibility of fractures or chipping. High-dielectric 
strength phenolic is used. Mounting is facilitated by guid- 
ing slots that guide lamp-ends into position. Twist of the 
lamp locks it quickly into holder. Units carry U. L. ap- 
proval. Available in black or ivory. Solar Electric Corp., 
Warren, Pa. 


Packaged Power for Railroad Cars! 


Passenger comfort on the modern railroad calls for an 
ever increasing supply of electricity. With practical limits 
on locomotive loads already reached, attention focuses on 
the recent development by General Motors of a Diesel 
engine-driven generating set that can be installed under 


each passenger car. Interesting feature of this self- 
contained power unit is its split generator which provides 
closer voltage regulation. Two voltages are supplied— 
15 kw at 220 volts for operating air-conditioning and 
refrigeration equipment: 10 kw at 120 volts for lighting, 
ventilation, radio sets and other equipment. SEE PAGE 110. 





ELECTRONIC VOLTAGE REGULATOR 


Electronic voltage regulator for general laboratory and 
industrial applications (Stabiline Type 1E5101) has been 
designed to provide instantaneous correction of line volt- 
age fluctuations with negligible waveform distortion. Dis- 
tortion is said not to exceed 3 per cent under adverse 
conditions, and in majority of operations is between 1 and 
2 per cent. Constant voltage is maintained to any load up 
to 1 kva. Other characteristics are as follows: Output 





voltage held within + 0.1 volts of any nominal value in the 
settable output range between 110 and 120 volts for an 
input line voltage change from 135 to 95 volts. Time of 
recovery varies on circuit conditions, but is generally of 
the order of 3 to 6 cycles. Performance is described as 
independent of any load power factor change from a lagging 
0.5 to a leading 0.9. Supplied in metal cabinets and also 
for relay rack mounting. The Superior Electric Co., 
Bristol, Conn. 
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You’re Looking at Gg Wire-Failure 


ATS 


go) 8s 


(1) Rockbestos A.V.C. Switchboard Wire. 
Cord. (4) Flexible Apparatus Cable. 


(2) Thermostat Control Wire. 
(5) Rockbestos Firewall Hookup Wire. 


ar aid! \L 


(3) Duplex Heat Resisting Flexible 
(6) All-Asbestos Magnet Wire. 


(7) All-Asbestos Lead Wire. (8) Rockbestos AV.C. Motor Lead Cable. (9) A.V.C. Multi-Conductor Control Cable. 


All Permanently Insulated to Assure 
RELIABLE PRODUCT PERFORMANCE 


If your product has the stuff that builds sales 
you know that performance means more than 
price where wire-buying is concerned. You also 
know that your wire has to take use, abuse and 
assorted operating conditions once your creations 
leave the shipping room. But you may not know 
that Rockbestos wires, cables and cords (125 
different types) will give them performance-pro- 
tection that salesmen can write home about — 
with repeat orders! 

Wire-failure prevention is built into Rockbes- 
tos wires with permanent imsulation — ageless 
impregnated asbestos so highly resistant to heat, 
flame and deterioration that it won’t bake 
brittle or flow under high temperatures or con- 
ductor heating overloads — won’t ignite under 
shorts or carry flame—and won’t rot or swell 





from exposure to grease, oil or fumes. 
If you make any of the products 


4 
i 
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listed, or others too numerous to mention — 
Rockbestos wires will more than pay their way 
by reducing replacements, repairs or servicing 
and protecting good-will: 


Airplanes Mining Machines 
Buses Motors 
Calculators Ovens 
Cash Registers Projectors 
Communications and Ranges 

Signaling Equipment Radios 
Electronic Controls Rheostats 
Elevators Switchboards 
Furnaces Toasters 


Waffle Irons 


X-ray Equipment 


Locomotives 


For recommendations write to the nearest district 


office or: 
ROCKBESTOS PRODUCTS CORPORATION 
837 Nicoll Street, New Haven 4, Conn. 


ROCKBESTOS 


The Wire with Permanent Insulation 


NEW YORK BUFFALO CLEVELAND LOS ANGELES PITTSBURGH DETROIT CHICAGO ST. LOUIS SAN FRANCISCO SEATTLE PORTLAND, ORE. 








JULY 1947 147 





‘‘Where Can We Get 





THE BIG QUESTION AT CHICAGO 


@ Many of the thousands of visitors, who saw the 
LESTER injection molding machine in operation at 
the SPI show, asked, “Where can we get LESTER 
molded products?” 


@ The answer, “From LESTER’S customers” . . . and 
frankly, many of our customers have production ca- 
pacity, design facilities and expert plastic know- 
how available right now. We agree with the article 
on MERCHANDISING in MODERN PLASTICS for 
May, which stated that merchandising and excess 
plant capacity constitute the “plastic industry’s 
number one problem.” 


@ A solution for the problem. . . . If you are in the 
market for molded plastics—ask us for the LESTER 
users list. . . . It contains the names of hundreds 
of qualified plastic molders and a description of 
their equipment. Send for it today—and then ask 
several molders in your community for help with 
your problems. If you do this, you will help the 
entire industry solve its number one problem. 


@ This is the first of a 
series of Lester-Pboe- 
nix advertisements in 
the interest of our cus- 
tomers ... the nation's 
best plastic molders. 















INJECTION 
MOLDING MACHINES 


Distributed by LESTER-PHOENIX, INC. 
2635 CHURCH AVE., CLEVELAND 13, OHIO 


from 150 to 300 mc, direct reading. 


SIGNALING TIMER 


Signaling timer (Series S) provides both visual and 
audible signals at completion of time interval. May be used 
for automatic closing or opening of circuits, and to operate 
buzzers, bells, or lights at remote locations. Buzzer or 
other signal continues until toggle switch is moved to “off” 





position or pointer is reset. Two sockets are provided for 
normally open or normally closed circuit control. 

Timer comes housed in metal case, suitable for mounting 
to wall panel, or standard switch box. Dimensions: 
5x5x3% in. Operates on 115 or 230 volts, 25, 50 or 60 
cycles. Motor is slow-speed, self-starting, synchronous type. 
Six standard models are available in dial calibration from 
1 sec to 5 min, and maximum intervals from 1 min to 3 hr. 
Industrial Timer Corp., 112 Edison Place, Newark, N. J. 


Can “Season Cracking” Be Avoided? 


Laboratory tests have established that season cracking of 
brass is caused by a combination of the composition of the 
alloy, mechanical stress, and corrosion. All three must be 
present to produce failure. The obvious remedy lies in 
correcting one of the conditions . . . the most susceptible 
to control by the designer. SEE PAGE 100. 





VERSATILE ELECTRONIC ANALYZER 


Compact electronic analyzer, (Model 769) combines in 
one instrument facilities for precision voltage, current and 
resistance measurements in a wide test range. Instrument 
embodies: (1) H-f voltmeter covering frequency range of 
50 cycles to 300 me without accessories or adapters, at 





ranges of 3/12/30/120 colts. (2) Volt-ohmmeter cover- 
ing ranges from 3 to 1200 volts and 2000 ohms to 2000 
megohms full scale. (3) Multimeter, with self-contained 
power supply, which provides six 10,000-ohms-per-volt 
voltage ranges, six rectifier type a-c voltages ranges to 
1200 volts, three ohmmeter ranges to 200,000 ohms, and 
six d-c ranges to 600 ma. Special d-c probe containing a 
5-megohm resistor is included. 

Accuracy of voltmeter is 5 per cent to 150 mc; 12 per cent 
Corrective curves 


reduces latter to 8 per cent. Small 3%4-in. and %-in. diam 
r-f probes provide access to hard-to-reach places. Power 





ELECTRICAL MANUFACTURING 
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Hydron 


If you depend on the smooth 
functioning of a bellows to control 
temperature or pressure, to com- 
pensate for altitude changes, to seal 
gases or liquids under pressure, etc., 
consider the advantages of purchas- 
ing complete bellows assemblies. 


COMPLETE ASSEMBLIES 
SAVE TIME, TROUBLE AND MONEY 


Many metallurgical, mechanical 
and chemical variables enter into 
the engineering of a bellows as- 
sembly. So, by placing complete 
responsibility in one source you 


lessen the chances of error, get 
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Offices in Detroit, Chicago and Los Angeles 
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Bellows Assemblies 
Engineered To Specifications 


faster service and profit from your 


supplier’s equipment investment 


and trained personnel. 


INVESTIGATE OUR FACILITIES 

Specializing in the production of 
bellows and bellows assemblies de- 
signed for use and installation by our 
customers in products of their own 
manufacture, we have the equip- 
ment, skill and experience to engi- 
neer your unit right from initial 
sketch to final installation. Submit 
specifications for recommendations 


and quotations. 


CLIFFORD MANUFACTURING A» 
COMPANY, 568 E. First St., Sy 
Boston 27, Mass. 
















First with the Facts on 
AT D1 TTIW 





Feather- Weight + +» The First All-Aluminum 
Aircraft Oil Coolers . . . Made of Hydroa 
Tubing Brazed by our Patented Method. 
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... in your design 


SPECIFICATIONS 


Really a very “versatile” alloy, “Elephant Brand” 
true Phosphor Bronze offers: great strength; 
hardness; resistance to corrosion, wear, abrasion, 
fatigue and break-down under arcing—also it’s 
non-magnetic, and a good conductor. Write for 
Literature and Details. 


— 


AZ, 





WIRE in coils for spring manufacturers; Flat wi:e in 
coils or lengths; Tinned binding, for armature work; 
Straightened (round), in lengths. All wire can be 
supplied bright-annealed. 





SHEETS in rolls; Slit sheet metal, tinned both sides—in 
various gauges and tempers covering a broad range of 
uses. 





RODS up to 6” diameter, in Round, Square and Hex 
. available now for prompt delivery. 


Elephant Brand Phosphor Bronze has been used 
by thousands of manufacturing firms in all 
branches of industry for nearly three-quarters of 
a century—Since 1874 manufacturers of nothing 
else but Phosphor Bronze. 


STRIP @© SHEET ® RODS @ CASTINGS © WIRE ® BUSHINGS | 


THE PHOSPHOR BRONZE SMELTING COMPANY 
2200 WASHINGTON AVE., PHILADELPHIA, PA 


"Original manufacturers of Phosphor Bronze inthe U.S.A.’"—Established 1874 











requirements for voltmeter and volt-ohmmeter are 105 to 
130 volts, 50 to 60 cycles. Instrument comes in solid oak 
case; dimensions: 10x13x6% in. Weston Electrical 
Instrument Corp., 582 Frelinghuysen Ave., Newark 5 
N. J. 

MIDGET PAPER CAPACITORS 


Midget-type, tubular paper dielectric capacitors (68) 
and 69P) have been designed to operate at 85 C. Thx 
capacitors are particularly adaptable for small radio re 
ceivers and other equipment where it is desirable to com- 
bine small size with reliable performance under high 
temperature and humidity conditions. Proposed RMA 
humidity and voltage test requirements are met. Type 69] 
has side leads to allow wiring across sockets of miniature 
tubes. Type 68P has conventional end leads. Sprague 
Electric Co., North Adams, Mass. 


MIDGET-TYPE SOLDERING IRON 


Lightweight soldering iron (Calrod Midget), with 14- 
in. and %-in. diam tips, has been designed for precision 
work where space is limited. Length is only 8 in., and 
weight 134 oz without cord. Rating: 25 watts, 6 volts. 
Iron is used with a 115/6 volt insulating transformer 
Transformer providing 4 taps for variable heat is also 





_ 


available. Heating element is built into tip of iron to 
within % in. of working end, thus increasing working 
capacity. Tip and built-in heater are easily replaceable 
as a unit. General Electric Co., Industrial Heating Div., 
Schenectady 5, N. Y. 


HATCHET-STYLE SOLDERING IRON 


Hatchet-type electric soldering iron (Catalog No. 300 H) 
has been added to manufacturer’s line. Heating elements 
are nickel-chromium, mica-insulated. Hexagonal-shaped 
housing offers protection from accidental damage and also 





facilitates clamping in vise for removal of tip. Iron is 
equipped with a 6-ft, 10,000-cycle, approved heater cord, 
and rubber plug. Tips are hard drawn copper, easily 
removable. Terminals are designed to relieve cord strain. 
Handle is removable. Stand (as illustrated) is supplied 
with iron. Hexacon Electric Co., 177 W. Clay Ave., 
Roselle Park, N. J. 
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Coils that Keep 
Pertect lime 


help a clock company 
to save production time 


On each of these No. 102 
Universal Coil Winding Ma- 
chines, winding of non-insulat- 
ed coils is so scheduled that 
manual operations are being 
performed on one head while the other heads are 
producing. 

Each machine has three or six individually oper- 
ated heads, and coil output is synchronized on the 
basis of handling time per coil. No heads standing 





FOR WINDING COILS 
ACCURATELY . 
USE UNIVERSAL 
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idle ...no waste production time for the operator. 


Other time-savers: 


1. Electrically-controlled counter stops each head 
upon completion of coil—no operator attention 
needed. 


2. Common setting for all heads in respect to wire 
traverse length and number of wire turns per 
layer. 


3. Traverse length and wire turns readily adjustable 
within maximum range—without changing cams. 


4. Steel-strap control on unrolling tensions facili- 
tates handling of even finest wires. 


5. In-built calibration for recording settings for re- 
use. 


G6. Quick-acting release on supply spindles. 
7. 500 to 2500 R.P.M. 


Write for Bulletin 102. Universal Winding Company, 
P. O. Box 1605, Providence 1, R. I. 


IN QUANTITY 
. . AUTOMATICALLY 
WINDING MACHINES 











".-eAN’ TELL THE CHIEF TO GET 


ADLAKE RELAYS 
FOR THESE !*D-*-Z! LIGHTS!” 


You can always depend 
onAdlake Mercury Relays 
to keep things running 
smoothly — from traffic 
lights to burglar alarms 
and hundreds of other 
convenient applications. 


Whatever you may 
need in relays—either time 
delay or quick acting—you 
can get all these plus ad- 
vantages only in Adlake 
Plunger-Type Mercury 
Relays: 





ADLAKE RELAY 
~ MODEL NO. 1040 


e Hermetically sealed (dust, 
dirt, moisture, oxidation 
and temperature changes 
can’t interfere with operation) e Mercury-to- 
mercury contact (prevents burning, pitting and 
sticking) e Silent and chatterless e Absolutely 
safe e Requires no maintenance e Armored 
against impact and vibration. . 


If there’s a relay job you want done, write 
today for free, illustrated Adlake Relay folder. 
No obligation, of course. Address: The Adams & 
Westlake Company, 1108 N. Michigan, Elkhart, 


Adams & Westlake 


Established 1857 + ELKHART, INDIANA + New York « Chicago 


Manufacturers of Adlake Hermetically Sealed Mercury Relays 
for Timing, Load and Control Circuits 








Air Devices— 
Auxiliaries to Electric Power 
(Continued from page 77) 





directs air to saw feed cylinder 11, advancing it. At 
the same time stock clamp cylinder 10 is actuated 
through the clamp pressure regulator line. ‘The next 





Motch & Merryweather Machinery Co. 

Fig. 10—Air cylinders controlled through solenoid 

valves feed and clamp the work and also feed the saw 

slide on this automatic metal cutting saw. Cylinder A 
is the stock feed cylinder. 











linkage o 
fi <— { [6 
EO eos f - 
J-weny 2 nlve ig z 
waives | t t + - +>+ + — | 
| quence 43 | ye" a 
alve — en msemnanenasl 
| me 
— oS —5 
peed co: is L requiator 
14 es a a . 
Air ia ls GA ee eee 


Supply 
Pressure regulator. 
Combination strainer 
and ovler 
Motch & Merryweather Machinery Co. 
Fig. 11—This hook-up shows the close interrelation of 
electrical and pneumatic hook-ups for the unit pictured 


in Fig. 10. 


step in the cycle is preparatory. Through sequence 
valve 13, stock feed cylinder 9 is withdrawn, letting its 
serrated cam gripper fingers slide along the bar stock 
on this return stroke. When the cut has been com- 
pleted, the forward motion of the saw carriage opens 
limit switch L2 to de-energize solenoid valve S1, re- 
versing air flow to the saw feed cylinder and also the 
stock clamp cylinder, the latter through two-way valve 
7, which is opened after the saw carriage is completely 
returned, thus keeping the work clamped until the 
saw is clear. The check valve permits free exhausting 
while clamping. Through speed controls 14 the stock 
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SPECIFIED BY PRODUCT ENGINEERS FOR 
DURABILITY *« ACCURACY « ECONOMY 


USG Direct Current Moving Vane Meters are specified by top 
notch engineers and designers because these instruments, in 
hundreds of applications, have proved their accuracy and com- 
plete dependability giving more satisfactory and longer service 
under severe operating conditions. 
Styled in trim cases of modern design, USG Direct Current 
Meters are attractive to see and easy-to-read. Dials are extra 
broad and all figures and graduations are clear and sharp. These 
features plus superior pointer stability and rugged construction 
help USG Direct Current Meters out perform and outlast any 
meter on the market in their price range. 
Center-zero scales have an 80° arc, zero off-center scales 
60°. You can have your choice of square or round cases with 
[ UNITED STATE S either U-clamp or top-flanged mounting in the 2” and 2)” dial 
< mie 4a A sizes . . . standard, raintight, or watertight construction. 
, 3 ed Get more information about these dependable, economical 


: S GAUGE a _ DC Meters now. Write for details on ranges and prices today. 


DIVISION OF AMERICAN MACHINE AND METALS, INC, Soe = 
Manufacturers of Pressure, Temperature, Flow and z SELLERSVILLE, é 


& 
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"RAYTHEON 


VOLTAGE STABILIZERS 


ELM Lee Lier 
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@ OUTPUT VOLTAGE CONTROLLED to within + 1/2%. 

@ STABILIZATION AT ANY LOAD within rated capa- 
cities. 

@ QUICK RESPONSE... varying input voltage stabilized 
within 1/20 second. 


@ ENTIRELY AUTOMATIC...no adjustments, no moving 
parts, no maintenance. 


Do you manufacture or use equipment that falls 
short of top performance due to fluctuating line 
voltage? Then correct that condition with Raytheon 
Voltage Stabilizers. . 


Available in a range of models, capacities, and 
special designs to meet virtually any set of require- 
ments, Raytheon Voltage Stabilizers assure reliable 
and accurate performance of electrical equipment 
through positive control of power supply. 


Write for illustrated Bulletin DL-47-537-C 














Cxreeltence tn Elechontcs 
RAYTHEON MANUFACTURING COMPANY 
COMMERCIAL PRODUCTS DIVISION 


WALTHAM 54, MASSACHUSETTS 
industrial and’‘Commercial Electronic Equipment, 
Broadcast Equipment, Tubes and Accessories 

Sales Offices: Atlanta, Boston, Chicago, 

Cleveland, Louisville, New York 


feed cylinder picks up and feeds the stock toward the 
stock stop switch L1 for automatic repetition of the 
above cycle. 

The hydro check valve, Fig. 12, attached to the saw 
feed cylinder is a self-contained hydraulic cylinder with 


EP... 

Motch & Merryweather Machinery Co 
Fig. 12—Rate of travel of air-powered saw feed cylin- 
der is governed by the hydro-check valve illustrated. 
Knob controls opening of orifice constricting oil flow. 





The Bellows Co. 


Fig. 13—Attaching an air cylinder to the top electrode 

permits rapid clamping of the material to be bonded 

by this electronic heat sealing unit. (1) Power supply 

and timers, (2) h-f. generator, (3) “welding” elec- 
trodes and (4) air cylinder. 


an adjustable needle valve by-passing the oil from one 
side of the piston to the other to control the speed of 
the feeding stroke. A 3-in. graduated dial on the needle 
valve allows close settings to be made. The device 
allows free flow on the quick return stroke of the head. 
A separate needle valve in the air line to the saw feed 
cylinder controls the return rate, which is not critical. 

This automatic cycle could conceivably be produced 
mechanically by means of levers, cams, gears, etc. How- 
ever, little study is required to see that this would be 
a costly and complicated set-up. Where pressure re- 
quirements are within the scope of air devices, the 
uniform pressure exerted by an air piston lends itself 
to very simple installations. An example is shown in 
Fig. 13, which illustrates the use of air in conjunction 
with a heat-sealing set-up. Here the top electrode 3 
is attached to the piston rod of cylinder 4 and regard- 
less of the thickness of material inserted for bonding 
between the electrodes, the pressure exerted on it will 
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HIGH FREQUENCY 
INTERRUPTION _ 





| BREAKER OVERLOAD 
' PROTECTION 


1 at currents of thousands 
% of am pe res, and voltages Electrical contact parts of rectangular or irregular shapes, 
\ of hi un id reds of ki lovo I ts Suna tna aad tanoutedlies taeaol endiotee 


for every requirement. 


FANSTEEL |..ctc!’* CONTACTS 


In many heavy duty services, where severe arcing is a 





problem, Fastell* Contacts are demonstrating remark- 


AN AUTHENTIC BOOK ON 
CONTACT ENGINEERING 


able superiority. This series, product of finest metallurgy, 


combines high conductivity, low contact surface resist- FOR PRODUCT ENGINEERS. 
: me th ; YOUR COPY WILL BE MAILED 
ance, freedom from welding and sticking, with exceptional GRATIS, ON YOUR REQUEST. 


resistance to arc erosion. Repeated tests show voltage 
drop across contacts as little as 0.05 volts while carrying 


loads of 200 amperes. 


Whatever your contact problem, lightest to heaviest 
duties, Fansteel can provide the contacts efficiently 
adapted to your particular requirements. Fansteel’s 
engineers of long experience, are at the service of electri- 


cal manufacturers for counsel without obligation. Write 





*Trademark Reg. in U.S. Pat. Office 


FANS TEE sane rcecaton 


WORLD’S FOREMOST MAKERS OF ELECTRICAL CONTACTS 
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WIRE STRIPPERS &§ 
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COLONIAL 
WIRE STRIPPER 


A foolproof, frictionless 
unit for uniform and con- 
tinuous production. No 
springs; the Colonial strips 
clockwise or counter- 
clockwise. Double-edge 
floating blades give square 
and clean cuts. Dialed 
micrometer allows settings 
within 1/1000 inch of 
wire gauge. Precision 
plus! 








E-Z FOOT PEDAL 
WIRE STRIPPER 


A sturdy, efficient machine for rapid production work. Designed 
to do quantity work on a quality basis on all types of insulated wire 
from 8 gauge to the very 
finest wire. 


Everything in sight. No 
motor required. This ma- 
chine will instantly grip 
the wire, cut the insula- 
tion, strip it off and re- 
lease the wire — all in 
ONE simple foot pedal 
movement. 





E-Z AUTOMATIC 
WIRE STRIPPER 


Simple and efficient. As easy to op- 
erate as a pair of pliers. 

Always ready to use. Its triplicate 
action of clamping the wire, cutting the 
insulation and stripping is automatically 
timed and performed with one squeeze 
of the handles. When the pressure is 
released, the handles open. Will not 
crush stranded wire. 

For years, this hand stripper has given 
satisfactory service to users. Repeat 
orders attest to its superiority. 





TRY THESE PYRAMID WIRE STRIPPERS 


Prove the merits of a Pyramid Wire Stripper in your shop of your own 
work. Send your wire samples and specifications so that we may 
accurately gauge your needs before shipping machine and instructions. 


Send for Circulars and Full Particulars 





All Pyramid E-Z Wire Strippers—including the Colonial, E-Z Foot Pedal, 
Mastercraft Foot Pedal, Side Lever, Overbead Lever and Hand Wire models 
—are fully guaranteed for performance as well as mechanical comstruction. 


PYRAMID PRODUCTS CO. 


2224 SOUTH STATE STREET CHICAGO 16, ILL. 








always be the same. 

An interesting application, if unconventional, 1, 
shown in Fig. 14. While this multi-spot resistance 
welding machine is air-operated, it does not operate 
at the conventional 60 to 100 psi of shop air pressure, 
but carries its own high pressure compressor deliveriny 
air at 1000 psi. The manifold unit for controlling the 
welding sequence is air-driven and is seen at the right 
It controls the welding pressure, timing of welds, anc 
the amount of welding current heat for each individua 
gun, a number of which are seen mounted in front oi 
the machine. The control unit consists of a housing 
having 60 ports, one each for a possible maximum oi 
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Progressive Welder Co. 
Fig. 14—This multi-spot resistance welder carries its 
own motor-driven air compressor in the base. 


60 welding guns, a rotating disk which uncovers the 
various ports in sequence, an air-motor-driven Geneva 
drive to this disk, a cam shaft connected to the disk 
and two breakers to control the firing of the tube 
contactor. 

As the rotating disk uncovers the first port, 
pressure air is admitted to the corresponding gun 
circuit, operating a circuit-closing cylinder on gun 
No. 1. This circuit-closing cylinder makes contact by 
raising the electrode belonging to the gun to the 
current-carrying bus bar. At the same time the heat- 
control cams on the cam shaft select the proper heat 
control for that gun and the speed-control cams adjust 
the speed of the air motor in accordance with the de- 
sired weld cycle for gun No. 1. The two breakers now 
close, initiating the welding current to gun No, 1. At 
the proper instant, one of the breakers opens, inter- 
rupting the welding current. 

The disk now indexes, closing port No. 1. The 
circuit-closing cylinder retracts, opening the circuit for 
that gun. The disk passes on at high speed to uncover 
port No. 2 and the same cycle is repeated for gun No. 2. 
Actual operation of this mechanism is very fast. It 
permits rapid cycling from gun to gun, together with 
accurate control for each gun. 

The high air pressure of 1000 psi is provided by a 
super-imposed piston-type compressor driven by a 5-hp 
a-c motor. Small-bore copper tubing is used to make 
all connections. The use of a compressible medium 
such as air provides a fast follow-up movement of the 
electrode during the formation of the weld—thus per- 
mitting the successful welding of light gages of 
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manufactured 


For A.C. and D.C. 
Maximum current: 900 MA. 
Standard: 135 Ohms 


by Other Ratings on Special Order 





multi-step amg 


RHEQSTAN 


cea wl 
MOTOR SPEED 
CONTROL 


A moderately priced high quality resistor 
specifically designed to sensitively control the 
speed of small motors, such as used on sew- 
ing machines, handy grinders, scientific 
apparatus, etc., and by dentists, jewelers, 
home craftsmen and hobbyists. 


e 8 step range from zere to full speed. 

@ Smoothly operating leaf spring. 

@ Ample ventilation prevents overheating. 

@ Suction-cup type rubber legs prevent slip- 
ping. 

@ Easily accessible terminals for wiring. 


— 110-120 volts 


CONSOLIDATED 


SEWING MACHINE & SUPPLY CO., 


1115 BROADWAY °° 


INC. 
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METALLURGICAL Engineers and Tech- 
nicians hail the new Buehler-Wais- 
man Electro-Polisher that electrolyti- 
cally polishes metals and alloys for 
laboratory microscopic study. A beau- 
tifully polished surface is produced 
with amazing speed and economy, 
and the compactly designed unit de- 
rives its power from a precision- 


TRADEMARK 





built E-M-C No. 800 Fractional H.P. 
Motor. 

Your own specialized fractional horse- 
power requirements will be of equal 
interest to E-M-C designer-engineers. 
Possibilities are that your problem 
will be solved. And with supplies of 
materials improving, your orders may 
be filled with greater promptness. 


CUSTOM-BUILT FRACTIONAL H.P. MOTORS UP TO 1/15 H.-P. 


ELECTRIC MOTOR CORPORATION 
DIVISION OF HOWARD INDUSTRIES, 
RACINE * 


INC. 
WISCONSIN 


RS FOR ALL INDUSTpy 


aluminum and other non-ferrous alloys. 

Application of low-pressure air cylinders to resist 
ance welders is almost universal practice today. In 
both press-type and rocker-arm machines they suppl) 
the main electrode pressure, tied into the electric timing 
cycle by solenoid valves, or controlled by foot valves 
in the less critical applications. In rocker-arm typ: 
welders, an auxiliary cylinder acting on toggle link 
withdraws the upper electrode for inserting bulky worl 
between the arms. Air cylinders have also been used 
on a carbon pile contactor for the Progressive storag: 
battery welder, (ELECTRICAL MANUFACTURING, May 
1946, page 106). This machine has four complete sets 
of cylinders, solenoid valves and auxiliary controls 
such as pictured in Fig. 9 of that article. 

Air devices are also applicable to arc-welding equip 
ment. In a new design of inert-gas arc welder for 
aluminum recently developed by General Electric, 
means are provided for eliminating craters in the weld 





The Beilows Co 


Fig. 15—This controlled air-powered feed unit incor- 

porates all necessary switches, valves and cylinders to 

feed and retract a drill spindle for continuous cycling 
or operation by a foot switch. 


due to withdrawal of the electrode at full current. In 
this transformer-type a-c welder, the crater-filling 
device is in the form of an air cylinder that moves the 
adjustable coil from its pre-set welding-current position 
to a minimum-current position. Admission of air-line 
pressure to the cylinder is controlled by a solenoid 
valve which is actuated through the same foot switch 
that initiates the welding current. Depressing the foot 
switch a second time after the arc is established actuates 
the solenoid valve. Pressing the stop button or releas- 
ing the start button permits the air cylinder to return 
the coil to the normal welding-current setting. 

Air devices and circuits have found particularly wide 
application in the design of special production machin- 
ery and as attachments to standard machine tools such 
as milling and drilling machines. Units are available 
that carry all controls and mechanisms and merely 
require mounting on the machine and connections to 
air and electric lines, as shown in Fig. 15. The split 
clamp at the top of the unit serves to attach it to the 
feed pinion of the drill press. The switches controlling 
the solenoid valves clearly shown. By adding 
control components, various combinations of move- 
ments may be obtained such as are required for deep- 
hole drilling where the drill has to be withdrawn for 
cleaning chips at periodic intervals, governed by a 
synchronous type timer. The unit may also be ar- 
ranged for accurate depth control by permitting dwell 
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WOE NOW A WATER HEATER MANUFACTURER 
FOUND THE ANSWER IN THERM-A-NEERING 


The C. D. Muller Industries, Inc., found everything they wanted 
in the application of THERM-A-NEERING to this 6-gallon 
water heater, and saved 75% of their thermostat cost! 

Built especially for use where capacity is small—summer 
camps, doctors’ offices, filling stations, farms—this water heater 
must be both serviceable and inexpensive. 

THERM-A-NEERING worked out the application of the 
Sentinel, one of a variety of standard Westinghouse thermostats, 
and the Westinghouse Corox heater. Close co-operation with 
Muller engineers brought these important fesults: 


Low Cost—the cost of the Sentinel was 75% less 
than the previous thermostat used. 


Simple—easy to install, with special mounting to 
resist rough handling. 


Compact—fits compactly in small places, permitting 
close contact with heater. 


Sensitive—bi-metal does not carry current and acts 
as switch when turned to low position. 


Permanent—once installed, no further servicing. 
Accurate—holds temperature to proper limits 
without over or undershooting. 


Westinghouse THERM-A-NEERING is ready now to help solve 
your own heat and control problems. Write for B-3344. Address 
Westinghouse Electric Corporation, Department M-7, Meadville, 
Pa. On your business letterhead, please. J-10324 


Westinghouse @ 





PLANTS IN 25 CITIES... 


HEATERS AND CONTROLS 
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Do you make plastic molds? 





Dept. 5, 40 Wall Street 





@ Cerro alloys are successfully used in making molds for casting 
plastics. Low temperature setting plastic materials can be cast 
in molds of Cerrobase 255° F. or Cerrotru 281° F. These molds 
may be made inexpensively by either spraying or casting. 


1 Sprayed molds—best for models made of non-metallic ma- 
" terials, where heat conduction is poor. But can be used 
for metal models also. Alloy is sprayed directly on model. 
Full information for this process given on request. Since 
Cerro alloys are non-shrinking, surface detail and dimensions 

are accurate and no polishing is required. 


Direct cast Cerro alloy molds—models made of good heat 
conductors are easily reproduced in molds by casting alloy 
directly against them. Full information on request. 


For models with undercuts—mold can be cast in sections 
or produced by electroforming. By latter process, difficult 
surface contours can be molded by first investing model in 
flexible molding material such as latex. Then flexible mold 
is stripped from model, supported in plaster and Cerrobase 
poured in, producing a true metallic positive. This posi- 
tive is electroplated and the Cerrobase melted out. The 
mold shell is backed up with suitable material. Full in- 
formation about this method on request. 


Information available on spray guns will be furnished on request. 


CERRO DE PASCO COPPER CORPORATION 
New York 5, N. Y. 





Before you specify — 


ANY MOTOR, check 
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ADVANTAGES 


Wide Adaptability—sizes ¥2 to 75 h. p. 


~ More Flexibility in power planning. 


~~ Takes Unusual Power 
Loads 


“~ Drip-Proof . . . 
Splash-Proof 


Economical 
Operation 


~ Cool 


/ BALL BEARING 


VALLEY 
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of the tool for determined lengths of time at the end 
of the stroke. It may be of interest to note the smaller 
cylinder at the lower right hand side of Fig. 15. This 
is a hydraulic cylinder with a metering valve which 
permits an extremely steady feed. Since air is a 
compressible medium, the rate of feed depends on the 
resistance encountered. Here the incompressibility of 
oil is utilized to provide uniform feed by metering the 
oil which escapes from the oil cylinder which in turn 
is actuated by the air cylinder. The same type of com 
ponent is used to control the feed of the saw carriage 
Fig. 12. 

In one installation of this type of unit on a special 
production machine, four individually motor-driven 
drill heads are mounted with their spindles in a hori 
zontal plane to simultaneously hollow-mill the four 
diameters of a universal joint spider. The feed units 
drive the feed pinions of the drill heads and thus control 
the in-and-out feeds. The parts are clamped by the 
downward movement of an air piston which in turn 
is controlled from a solenoid valve. This valve is 
wired into the circuit of the feed units so that when 
the heads start feeding in they operate limit switches 
to clamp the work in position. On completion of the 
cuts, the heads withdraw and again operate a limit 
switch to unclamp the work. 


CYCLES SEQUENCED BY CAMS 


When it is required to have a number of cylinders 
and air devices operate in a fixed cycle, cam-operatec 
timer units are sometimes used. The article on syn 
chronous motor timers in the August 1946 issue of 
ELECTRICAL MANUFACTURING showed a cycle time that 
carried a synchronous-motor-driven cam shaft which, 
by means of adjustable dogs, tripped and operated in- 
dividual air valves in predetermined sequence. The 
widest application of this device is found in the forming 
and curing of rubber tires, where automatic air-oper- 
ated machinery performs many of the functions for 
merly done by hand. 

Air controls are also used to a large extent in the 
Breth automatic tire maker (ELECTRICAL MANUFAC- 
TURING, September 1946, p. 128). On this motor 
driven machine, most of the auxiliary motions of wrap- 
ping the plies around the bead and rolling in the tread 
are done with air cylinders. Raising and lowering of 
a ply feed board and collapsing and opening of the 
core upon which the tire is built are also performed 
pneumatically, the latter through an air brake of the 
expanding shoe type (Fawick Airflex). In_ this 
machine, the various bleeder-type air valves are oper- 
ated mechanically through dogs on a disk which is 
driven at low speed through a timing motor and speed 
reducer. The intermittent motion of the motor is initiat- 
ed by push button and stopped by limit switches. In 
this machine many of the mechanical motions are ob- 
tained through a series of intermittent Geneva pinion 
and gear drives. For space considerations and to 
simplify the design, air power provided an ideal answer 
for many of the auxiliary functions. 

Air-operated devices are used extensively to operate 
and control dry cleaning and laundering machines and 
similar equipment. On electric furnace installations 
air cylinders are used to open and close the doors. The 
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WHEN YOU SAVE PRODUCTION TIME BY 
USING FEWER TYPES AND SIZES...THAT’S 











It’s the cost of using a fastener that counts 


And an important part of the cost of using a fastener is 
the cost of maintaining inventories, requisitioning from 
stock, handling many different styles and sizes. Careful 
analysis of fastening requirements and standardization on 
fewer types and sizes will help to speed up production 
and lower costs. 

RB&W Machine and Carriage Bolts 


Offer You Unlimited Variety 
RB&W engineers are available to help you determine the 


‘minimum variety of types and sizes of bolts and nuts 


which will meet your needs. And RB&W offers the maxi- 
mum range of product, a choice of many special metals, 
and the facilities of a versatile finishing department— 
from a single source of supply. 








You Get T. F. E. When You 


1. Reduce assembly time to a minimum by savings through 
use of accurate and uniform fasteners 

2. Make your men happier by giving them fasteners that make 
their work easier 

3. Reduce need for thorough plant inspection, due to confi- 
dence in supplier’s quality control 

4. Reduce the number and size of fasteners by proper design 
5. Purchase maximum holding power per dollar of initial cost, 
by specifying correct type and size of fasteners 

6. Simplify inventories by standardizing on fewer types and 
sizes of fasteners 

7. Save purchasing time by buying larger quantities from one 
supplier’s complete line 

8. Contribute to sales value of final product by using fasteners 
with a reputation for dependability and finish 





RUSSELL, BURDSALL & WARD BOLT AND NUT COMPANY 


102 years making sheng the things 


thal make Ameuca shhong 


RB&W bolts, nuts, screws, rivets 
and allied fastening products are 
manufactured in a broad range of 
styles, sizes and finishes. 


. om os 

Plants at: Port Chester, N. Y., 
Coraopolis, Pa., Rock Falls, Ill., Los 
kaon, alif. Additional sales 
offices at: Philadelphia, Detroit, 
Chicago, Chattanooga, Portland, 
Seattle. Distributors Tom coast to 
coast. By ordering through your dis- 
tributor, ap can get prompt ser- 
vice from his stocks for your normal 
needs. Also—the industry’s most 
complete, easiest-to-use catalog. 
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SIMPLEX MODEL C-20A CUTTER 


For cutting insulated wires, cables and 
insulation materials. 

Will cut many wires at one time. 
Capacity up to 1” round, or 3” flat insu- 
lation or ribbon stock. 

Equipped with combination wire guide 
and safeguard. 
High grade tool-steel shear blades always 
engaged. 

Replaceable %,” shear blades can be re- 
ground to insure long life. 

Sturdy construction for heavy duty. 
Foot-pedal operated. 

Overall size 314” x 10” x 6”. 

Ask for your copy of new Bulletin. 

Write for Dealership Plan. 


WENCO MANUFACTURING CO. 
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36 WEST HUBBARD STREET, CHICAGO 22,1LLINOIS 








It takes skill to be a specialist 

. and the specialization of pro- 
ducing Controlled Flexibility of un- 
insulated wire and cable is to your 


advantage. 


As a result of years of engineer- 
ing background and modern equip- 
ment, FLEXO manufactures wire 
and cable actually “tailor made” for 
your own, individual needs. It is this 
specialization that will enable you 
to operate accurately, faster and at 


G great saving. 


WRITE TODAY AND OUTLINE YOUR WIRE PROBLEM... OUR 
ENGINEERS CAN HELP YOU. ASK FOR CATALOG 58. 


FLEXO TTA hy 
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use of air cylinders and controls is limited only by ‘the 
imagination of the designer. 

In a dielectric edge-gluing press recently developed 
by the Raytheon Manufacturing Company for the furni- 
ture industry, the wood stock pieces are held in a two- 
position frame while high-frequency energy, through 
capacitor plates, brings the wood and glue up to heat 
in 30 to 50 sec. Total joint pressure up to 9000 Ib is 
applied on each side of the frame by a pair of air 
cylinders controlled by manually operated 3-way valves. 
A combination air cleaner, oiler, pressure regulator and 
pressure gage is provided in each cylinder line. 


AIR-OIL COMBINATIONS 


Sometimes air is used in combination with oil 
hydraulics on production machinery. In the multiple 
cross-arm borer built by the B. M. Root Company, for 
instance, clamping of the wood beam is effected by four 
air cylinders, while vertical feed of the table to and 
from the multiple-spindle boring head is by hydraulic 
cylinders. This machine is entirely automatic and is 
arranged for use with a stock feeding system of endless 
conveyor chains. When the cross-arm log hits a limit 
switch, solenoid valves actuate the air clamping cylinders. 
Another valve actuates an air cylinder that depresses 
the foot trip for the hydraulic table feed. 

In some applications the compressibility of air is 
utilized as a cushion. One design of textile folding ma- 
chine that has to accommodate increasing thicknesses of 
cloth and maintain pressure against all of them uses an 
air cylinder as a spring under the table. Air is ad- 
mitted to the cylinder by a ratchet-type foot valve and 
is left connected to a low-pressure (35 Ib) air line. 
As the folding arm weaves back and forth over the table, 
through a cam and lever the table is tilted in unison to 
allow the folded edges to be gripped and held. When the 
fold is completed, the table is dropped by the foot valve 
for unloading. Air cylinders are also employed on 
press brakes and crank presses as a spring return or as 
balancing cylinders. 

The rotary air motor is another type of pneumatic 
power device as contrasted with the air cylinder, fre- 
quently referred to also as a motor. Rotary motors are 
often used where the presence of vapors create a fire 
hazard, such as in the drive of propeller-type agitators 
and for paint spray-tank agitators. Other applications 
are on small conveyors where freedom from fire hazard 
is important and for driving pumps. Air motors cost 
several times as much to operate as electric motors, 
but they offer advantages such as variable speed, low 
cost and freedom from explosion hazards. They may 
provide such advantage on installations requiring inter- 
mittent service, extremely low speed, or on any light 
load below % hp where cost of operation is not im- 
portant. Rotary air motors are available up to 1 hp for 
installation as original equipment. 

A discussion of air devices and controls would be in- 
complete if limited to applications using air at greater 
than atmospheric pressure. Since a complete vacuum 
can only produce a pressure differential of 14.7 psi, no 
heavy-duty installations are made with vacuum set-ups, 
and vacuums are hardly ever used in air cylinders to 
produce motion. 

Typical uses for vacuum devices are in dust-collecting 
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+. xtreme variations in i 2 
Only, fasts a4 a 


affect operatic EICOR GIVES YOU adequate power. This means 
_ voltage may vary : rere 
a he from power for the job at hand . . . the ability to “‘pick 
te higher . Ce iasa within these. | up” heavy loads . . . and no stalling on momentary 
power {s overloads. 
EICOR GIVES YOU trouble-free long life. This 
Oe means less service and replacement expense. . . it 
| economy to you. 
Operates z me means rea y 
simple Sain changes: Bor EICOR GIVES YOU installation versatility. This 
gl eas ae tion means greater adaptability to diverse uses. 
Clock- or Counter oy EICOR GIVES YOU quiet operation. This means 


freedom from mechanical noise and suppression 
of radio interference. 


Singhe and Polyphase Types. Also available in 4 


and %% bp. e 
, SEND FOR BULLETIN No. 47-1 


CHECE Wirn 


1501 W. espera 5. atin fe 


WManupacturers of Rotary Electrical Ae Oe tats 


DYNAMOTORS + CONVERTERS + MOTORS + GENERATORS + ALTERNATORS 





JULY 1947 163 










7 THIS- 


NEW MODEL 























SSL a 
ia 
SOLDERING 











Operating on the resistance 
heating principle, the new 
Ideal “Thermo-Grip” unit 
heats 20% faster, concentrat- 
ing heat at the point of appli- 
cation and conserving power. 
Adaptable to practically all 
soldering jobs—wiring, tub- 
ing, electrodes, sweating and 
unsweating threadless copper 
pipes, terminals, lugs, etc. 

Heats instantly, handy 
“thumb-switch” permits close 
heat control. Modern in de- 
sign, light weight, compact 
and portable. All parts are 
fully insulated. Low voltage. 
No fire hazard. Send for full 
details today! 


| IDEAL INDUSTRIES, INC. 


Successor to 
ideal Commutator Dresser Co. 
1008 Park Avenue, Sycamore, Ili. 





“PLIER” ATTACHMENT 


For soldering applications 
where work may be held in 
jews and heated. 
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“PENCIL” ATTACHMENT 
For spot or seam soldering 
where ground clamp may 
be attached to a metal part 
of work or to metal holding 
jig to complete secondary 
circuit. 










and air-sampling equipment, pump-priming and testing 
for leaks. On bottle-filling machinery, vacuum exhaust 
is frequently provided so that on connection to the 
liquid supply the empty bottles will draw in the required 
amount ; this is a more positive method than gravity fill. 
Other uses of vacuum pumps as built-in equipment are 
in labeling machines, tank sump cleaners, milk-sampling 
machines and commercial copying cameras. When large 
sheets of paper or cloth are to be held perfectly flat for 
photo copying or similar purposes they are usually 
placed on the perforated face of a container from which 
the air is being exhausted and are thus held flat against 





Gast Manufacturing Co. 


Fig. 16—Rotary vane-type air compressor in combined 
vacuum and pressure duty on a printing-press feeder. 


the face. Automatic printing presses that print flat 
sheets and are fed from a stacked pile of blank paper 
usually pick up one sheet at a time by means of a 
vacuum-operated pick-up. On one printing press feeder, 
Fig. 16, a rotary compressor of the vane type is used 
for combined vacuum and pressure duty. 

The valves and piping used for vacuum installations 
are the same as used for pressure set-ups. 

Air controls and devices will be used more and more 
as their ease of installation and reliability becomes 
more known. 

The following companies assisted -in the compilation 
of material for this article: 


Air-Trol, Chicago, Ill. 

The Bellows Co., Senacon Div., Akron, Ohio 

Danly Machine Specialties, Inc., Chicago, II. 
Engineering Products Co., Los Angeles, Cal. 

Fenn Manufacturing Co., Hartford, Conn. 

Galland Henning Mfg. Co., Milwaukee, Wis. 

Gast Manufacturing Corp., Benton Harbor, Mich 
Hannifin Manufacturing Co., Chicago, IIl. 

Lehigh Foundries, Inc., Easton, Pa. 

Logansport Machine Co., Inc., Logansport, Ind. 

Mead Specialties Co., Chicago, Ill. 

Miller Motor Co., Chicage, III. 

Modernair Corp., Oakland, Cal. 

Modern Products, Ltd., Los Angeles, Cal. 

Motch & Merryweather Machinery Co., Cleveland, Ohio 
C. A. Norgren Co., Denver, Colo. 

Progressive Welder Co., Detroit, Mich. 

Raytheon Manufacturing Co., Waltham, Mass. 

B. M. Root Co., York, Pa. 

A. Schrader’s Son, Div. of Scovill Mfg. Co., Inc., Brooklyn, N. Y. 


General Electric Co. has begun operations at its new plant 
at Anaheim, Cal., which is to manufacture Glyptal alkyd resins. 
The new plant will be a unit of the G-E Chemical Department. 
Resin production was previously confined to the company’s 
Schenectady, N. Y., plant. 
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FOR MORE THAN 68 YEARS- 


SYMBOL OF SERVICE 2 Wauy Industries 


Seymour Service includes all branches of metal fabrication, touches untold thousands of allied industries. Silver and other 
plated wares, electrical instruments and appliances, optical goods, jewelry, musical instruments, marine hardware — the 
list of products served by Seymour alloys is great, and grows constantly greater. Nearly seventy years ago, this company 
began business, supplying a few thousand pounds of nonferrous alloys a year. Today the output runs into millions of 
pounds per annum. Brief descriptions follow. We shall be glad to amplify and apply them to your particular problem. 


NICKEL SILVER 


A wide ductility range makes this the perfect alloy ror spinning, 
drawing and stamping. Its silvery white color makes it an ex- 
cellent base for silver, nickel and chromium plated ware; eventual 
wear leaves no unsightly yellow patch. It has the ideal even 
grain for the acid etching process, being free of “orange peel" 
effects and other blemishes. When leaded for free cutting, it has 
unsurpassed workability. 


PHOSPHOR BRONZE 


Its high corrosion resistance solves most salt water and damp- 
ness problems. It has remarkable fatigue properties; in spring 
form (one of its principal uses) it undergoes hundreds of thou- 
sands of flexures without impairment. Such springs have almost 
endless life! Its extreme toughness makes it a dependable alloy 
for small bearings. Seymour Phosphor Bronze is also available 
in welding rods, grades A, C and D. 


NICKEL ANODES 


Made of virgin nickel in modern electrical furnaces. Casting 
is done undefaccurate pyrometric control and careful laboratory 
check. Special grain structure reduces sludge and loose nickel 
to a decided minimum. Made in all standard shapes and 
formulas, or to special order. Seymour Anodes are also made 
in copper, brass, bronze and zinc. 





THE SEYMOUR MANUFACTURING COMPANY, SEYMOUR, CONNECTICUT 
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NONFERROUS ALLOYS SINCE 1868 
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PATENTED) 


RADIO PINS 





Present 3 clean-cut 
Advantages 


1. EXTREME UNIFORMITY 


2. SUPERIOR STAKING QUALITIES 
.-. ends will roll without splitting. 


3. BETTER FOR MOLDED PARTS 
.. closed end keeps compound out. 


If you use pins for vacuum tubes, adapters, 
fluorescent lamps, plugs, or electrical equip- 
ment of any kind, the chances are you'll save 
time, money and rejections by using these super- 
smooth, seamless, patented Radio Pins. They are 
available in a wide variety of styles and sizes, 
with staking end either closed or open. For a 
quotation, simply send a sketch, sample or de- 
scription and state the quantity you need. 


Radio or Radar Equipment? 


In addition to Radio Pins, 
we produce large quanti- 
ties of top caps, base shells 
and adapter shells for vac- 
uum tubes; also a wide va- 
riety of other metal prod- 
ucts including deep drawn 
shells and cups, blanks and 
stampings, ferrules, grom- 
mets, washers, vents, fasten- 
ers—and, for almost every 
manufacturing require- 
ment, the world’s largest 
assortment of eyelets. si» 


THE AMERICAN BRASS COMPANY 
Waterbury Brass Goods Branch 


General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 
In Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ont. 
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Axial Air-Gap Design Results In 
Smaller and Lighter Motors 
(Continued from page 85) 





production the inserts are now cast en bloc. 

The axial air-gap motor, with a rotor diameter 
equal to that of the stator core, requires a rotor of 
greater mechanical strength than that used in con- 
ventional designs. The one-piece, centrifugally cast 
“copper-spun” rotor provides this added strength with 
an adequate margin of safety. 

The axial air-gap motor is easy to cool and ventilate. 
The rotor diameter is large, fans are cast integral with 
the spider and most of the coil extensions are on the 





L 


Fig. 5—Pivot base for mounting an axial air-gap mo- 
tor with belt pulley so belt can be tightened by swing- 
ing the motor about the top stud as a pivot. 


outside where a large volume of air flows over them. 
It is almost an axiom among motor designers that if 
the rotor of a motor is cool, the rest of the motor will 
be cool. The rotor, fully exposed to ventilation, offers 
no problem in the axial air-gap motor. 

This motor is primarily a flange-mounted job, suit- 
able for either horizontal or vertical operation. The 
motor itself is the same in either case. Only the cover 
is changed. As a flange-mounted motor it is superior 
to conventional construction, having much less over- 
hang. The frame and bearing supports are of one 
piece with the result that the accuracy of the flange 
as indicated by face runout, concentricity of diameter, 
shaft runout, etc., can be held to much closer limits 
than is the case where the flange and supporting mem 
bers are assembled of several parts. This is particu- 
larly important in gear motors and other direct appli- 
cations where accuracy is essential. 

For chain, belt, or V-belt drives, a sliding base is 
generally used with a conventional motor to provide 
belt adjustment. With the axial air-gap motor this 
is accomplished by use of a pivot base (see Fig. 4) 
having a three-point suspension. Belt tension is 
adjusted by pivoting the motor about the top support- 
ing screw. Manufacturers of machinery can often 
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Timken bearings are preferred throughout industry . . . here’s one of the reasons why: 












COMPARE: 


| A /: \ 


h 


A Profilograph trace, good commercially ground finish. 5000x vertical, 30x horizontal. 
B Profilograph trace, Timken finish. 5000x vertical, 30x horizontal. 
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Answers the question— 
“How rough is smooth?”’ 


( “WNE of the reasons Timken 
\—” tapered roller bearings per- 
form with such frictionless, wear- 
free ease is the amazingly smooth 
surface finish on the rolls and races 
—the finest known to modern bear: 
ing science. 


Now, when you talk about fin- 
ishes like this, you’re talking about 
surface irregularities of only a few 
millionths of an inch—irregulari- 
ties which are impossible to detect 
by any ordinary means. So, when 
Timken first began to develop this 
finish, one of the biggest obstacles 
was the absence of an accurate 
method of measuring the roughness 
of an apparently smooth surface. 


The profilograph pictured above 
was the answer. Developed by Tim- 
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ken in 1928 and steadily improved 
since then, the profilograph deter- 
mines surface irregularities to 
within one-millionth of an inch. 
Equipped with this measuring stick, 
Timken engineers were able to de- 
velop new finishing methods and 
machines, which have resulted in 
the microscopic surface accuracy of 
the Timken bearings you use today. 


Every factor in the efficiency of a 
bearing is approached at Timken 





NOT JUST A BALL 2 NOT JUST A ROLLER © THE TIMKEN TAPERED ROLLER °— BEARING TAKES RADIAL ) AND THRUST ©) ~ LOADS OR ANY COMBINATION 4 





in this same scientific manner. For 
example, Timken makes its own 
steel to assure constant quality. And 
Timken is the acknowledged lead- 
er in: 1. advanced design; 2. preci- 
sion manufacture; 3. rigid quality 
control; 4. special analysis steels. 
No wonder you can always be sure 
of uniformly top quality and per- 
formance in the Timken bearings 
you use. The Timken Roller Bear- 
ing Company, Canton 6, Ohio. 


TAPERED 


ROLLER BEARINGS 
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1, Time 


by SLATER 


Scores of satisfied customers 
acknowledge the superior design and 
workmanship of Slater Switches. Their 
value is being constantly proved in thou- 
sands of applications. 





SPST ROTARY SNAP SWITCH 
3A—125 V., 1A—250 V-: Catalog No. 100 
Ye” IPS x 5/16” Shank, Single Hole Mounting 

6” Leads, One Knurled Nut 





Listed by Underwriters’ Laboratories, Inc. 


ELECTRIC & 

MFG. Co., Inc. 
32-63 56th STREET, WOODSIDE, NEW YORK 
WRITE FOR BULLETIN 


SAMPLES AVAILABLE 
UPON REQUEST 





SMALL PATTERN 
LARGE PATTERN 
MACHINE SCREW 
BOLT SIZES 
SPECIAL SIZES 
High Quality 
Volume Production 
Prompt Delivery 


Popular sizes carried 
in stock. 


woeway 


\ J Washer « Stamping Co. 
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4915 GRANT AVENUE P. O. BOX 1756 
CLEVELAND 5, OHIO 





apply the axial air-gap motor with belt drive by simpl) 
incorporating the pivot and slots in the frame of the 
machines, thereby eliminating the base entirely. 

The axial air-gap motor can be readily inspected, 
cleaned and lubricated by simply removing the cove: 
of the motor. It is unique in that it can be operated 
with the enclosing casing entirely removed. In textile 
motors where lint often clogs even the most open 
ventilating passages, this feature is of interest to 
maintenance personnel. 

The WR? or flywheel effect of the axial air-gap 
motor is approximately three times that of corre- 
sponding conventional motors. This is of particular 
advantage in such applications as punch presses, oil 


ror = nase . - . — 
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Fig. 6—A 10-hp, 1800-rpm flange-mounted axial air- 
gap motor driving a Lodge & Shipley 18-in. lathe. 


well pumping units, etc., where the added flywheel 
effect reduces the amplitude of the peak electrical load 
on the motor. It is, of course, a decided disadvantage 
on applications involving repeated plugging and re- 
versing where small-diameter rotors are essential. The 
axial air-gap motor should not be used on applications 
of the latter type. 

There is a magnetic pull between the rotor and stator 
of the axial air-gap motor which is taken care of by 
a double-row, fixed thrust bearing in the stator end 
of the motor. The rotating magnetic field produced 
by a distributed polyphase winding has essentially a 
sinusoidal space distribution. The flux density in the 
gap can be accurately calculated from winding data 
and core dimensions. The total magnetic pull can, 
therefore, be determined by the formula 


B? 


P=ia x10 


where P is psi and B is flux density in lines per sq in. 
The average thrust of an axial air-gap motor is 
approximately 9 to 10 psi of gap area. Thrust bearings 
have been selected to provide a factor of safety of 
seven or over so that this thrust load becomes a minor 
factor so far as the wear or life of the bearing is 
concerned. 

Speed-torque characteristics and operating perform- 
ance are comparable in practically all respects with 
those of conventional motors. There is a slight gain 
in torque output with a given amount of active material 
due to the radius of gyration being slightly larger than 
the average radius, but this is of no particular signifi- 
cance. Starting, accelerating, and maximum torques 
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FRED SIMMONDS 


WILBUR B. DRIVER CO 


Forty-five years ago Fred started his career in steels and alloys 
as a plate boy in a Reading, Pennsylvania steel mill at 6¢ an hour. 


Today, Fred is Hot Mill superintendent for Wilbur B. Driver Co., 
one of many men in our organization who have devoted their 
active life toward the production of better resistance alloys for industry. 


The fact that Wilbur B. Driver alloys are widely accepted 
throughout the world— in electric heating, and for instrument and 
electronic applications—is a tribute to the purpose and 
accomplishment of these men. 


WILBUR B. DRIVER CO. 


150 RIVERSIDE AVE., NEWARK 4, NEW JERSEY 
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METER HIGHLIGHTS 


@ FIVE BASIC MOVEMENTS —Elec- 
trodynamometer, moving 
iron, moving coil, thermo- 
couple and rectifier types. 

@ RANGES-AIl! standard 
ranges for every major in- 
strument need. 

@ SIZES—2",3",4’,5",6” and7’. 

@ STYLES AND FINISHES— 
Round, rectangular, 
square and fan; wide 
flange, narrow flange, 
flush, projection or port- 
able. Available in molded 
or metal case. 

@ SPECIAL FEATURES TO ORDER — 

Rear illumination, special 

dials and other features 

available on most models. 


ELECTRICAL INSTRUMENT Co. 
Blaffton EE onic kk 
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are comparable in all respects since these are deter- 
mined by design factors that can be incorporated in 


either type of design. Efficiencies are likwise com- 


parable except that friction and windage losses may be 
slightly higher with the larger rotor and one thrust 
bearing. Power factors are dependent on the length of 
air gap. In general, the air gap of the axial-gap motor 
is a few thousandths of an inch greater to provide 
smoother starting, maximum efficiency and a more 
liberal manufacturing tolerance. 


It is interesting to 





Fig. 7—A %4-hp, 1800-rpm, capacitor type, single- 
phase axial air-gap motor applied to a floor brush. 


note that tests conducted on motors with varying air 


gap definitely prove that stray load losses are increased 
as the air gap is reduced. 


APPLICATIONS 


The axial air-gap motor is not intended to supersede 
or displace the conventional motor in general indus- 
trial applications except in those cases where it results 
in a definite advantage to do so. There are many 
cases of motor applications, however, where the size 
and shape of the conventional motor is a decided han- 
dicap. The axial air-gap motor makes a better flange- 
mounted motor, with reduced overhang, and a more 
accurate mounting. It is well suited to gear motors 
where the motor is mounted as an integral part of 
the unit. For vertical applications where height is 
important, it is a “natural.” In general, it offers a 
new and novel style of motor that will facilitate the 
design and use of motorized apparatus. 


The Yankee Precision Products Co., Hartford, Conn., 
has consolidated with Modern Tools, Berlin, Conn. Offices 
and manufacturing facilities are to be located in the Berlin 
plant. Modern Tools will continue operations as a division 
of the Yankee Precision Products Co. 
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TEMPER ATURE 


WILL YOUR FUTURE PRODUCTS PRESENT THESE CONTROL PROBLEMS? 


When you are thinking of future products (or improving your 
present ones), don’t overlook the help of Brown-Honeywell engi- 
neers at the planning stage. Quite often their suggestions will 
mean better operation and control at lower cost. 


For example, a Brown-Honeywell engineer was called in by 
a manufacturer who was designing a restaurant type waffle iron. 
The Brown engineer was able to suggest a slight change which 
provided better utilization and control of heat and the elimination 
of a future trouble spot. 


For the Product Design Engineer, the Brown-Honeywell organi- 
zation provides the largest and most varied line of control de- 
vices—for temperature, pressure, vacuum, humidity, flame safety 


and many other variables. They are furnished with either electric 
(mercury switch) or air-operated control action. 


As an integral part of your products, these control devices 
provide the two essential considerations—dependability and low 
cost. Catalog 8302 describes many of these control devices. A 
copy will be sent to you without obligation. 


THE BROWN INSTRUMENT COMPANY, 
4466 WAYNE AVE., PHILADELPHIA 44, PA. 


DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR CO. 
Offices in all principal cities 


SUBSIDIARY COMPANIES IN TORONTO  ¢ MEXICOCITY e LONDON 
STOCKHOLM ° AMSTERDAM ° BRUSSELS 


Gk, eae, RA i ° Thess Ale Bhs) 


HBROWN) Honeywell Contro ts 


FOR PROCESS MACHINES AND 
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call 


Qualities 
of 


Your Coils 


COIL BASES hidden by 
windings, may determine 
the efficiency of your coils. 
Make sure with 


PRECISION 
Paper Tubes 


Made exactly to your 
specifications, of finest 
dielectric Kraft, Fish Pa- 
per, Cellulose Acetate, or 
combinations. Individually 
designed, any length, any 
ID or OD., round, oval, 
square, rectangular. Bring 
your COIL BASE prob- 
lems to specialists of 
long experience. 








XN 


SPIRALLY WOUND 
FOR STRENOTH 













, xs % 
BETTER HEAT 
DISSIPATION [LJ 


LIGHTEST 
WEIGHT 


Ask for 


Send for samples, and prompt estimate. 
New England Mahdrel List. About 1000 sizes. 


Also manufacturers of Precision Bobbins, Coil Forms, 
Spools, Dust Cap and Thread Protectors. 


PRECISION PAPER TUBE CO. 


2035 West Charleston Street 
Chicago 47, Illinois 








| counected to the movable contactor of the resistor. 








Matching the Small Motor to the 
Machine You Are Designing 
(Continued from page 97) 


not added. To reduce the speed of a shunt-woun 
motor, resistance is added to the armature circuit, as 
shown in Fig. 2E. For wide speed ranges, a com 
bination of field and armature resistances is used. Sec 
Fig. 2F. Field resistance reduces starting torque, 
shortens brush life, and disturbs speed stability. With 
armature resistance, starting torque and speed stability 
are affected in direct proportion to the added resistance. 

Another way to vary the speed of a shunt-wound 
motor is to connect a resistor (potentiometer or volt 
age divider) across the line, with one armature lead 
See 
Fig. 2G. The movement of the contactor varies the 
voltage applied to the armature. By this method the 
speed can be brought down to a fairly low point with 
out sacrificing good starting performance. This method, 
however, dissipates energy continuously in the adjust 


| able resistor and therefore is suited only for very small 
| motors and comparatively light loads, such as would 


be encountered in operating contactors in a timing- 
control circuit. 

Motor-design features also can be altered to enhance 
the stability in speed regulation. The ratio of field to 
armature ampere-turns can be varied in the series- 
wound motor to aid in obtaining a wider speed range, 
but this adversely affects commutation and resultant 
brush life. Armature slots can be skewed to improve 
performance at slow speed, but doing so impairs run- 
ning efficiency. An increase in air gap produces some- 
what similar results. When good brush life is im- 


| portant, the speed range should be kept to the 
| minimum. 


For certain small machines, electric governor-con- 


| trolled motors offer the best solution to the speed- 
| control problem. Electric governors are usually used 


| with 
| shunt-wound motors. 


series-wound motors, but occasionally with 

A series-wound, governor-con- 
trolled motor diagram of connections is shown in 
Fig. 2H. Note that a small capacitor and a resistor 
are required to be connected across the centrifugally 
operated contacts. When the motor tends to run 
faster than the governor setting, the contacts open, 
causing the motor current to flow through the resistor 
which slows down the motor. The capacitor reduces 
the spark at the contacts as they open, thus increasing 
their life. ‘ 

Two types of electric governors are in common use: 
one which can be adjusted over a narrow speed-range 
while at rest, the other adjustable over a wide speed- 
range during rotation. Both types are shown in Fig. 4. 
Electric governor-controlled motors are superior to 
rheostat-controlled motors in that they maintain can- 
stant speed at all settings, and full starting torque at 
all speeds and at starting. The oscillograph shown in 
Fig. 5 is a typical application of a variable-speed, 
governor-controlled motor. An adding machine is a 
typical application of a fixed-speed, governor-controlled 
motor. Here the governor acts as a_ speed-limiting 
device to prevent the little number wheels from over- 
traveling, but permitting the machine to accelerate 
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TURBO insulating 


° Fabricated of flexible fibrous glass yarn braided and impregnated with flexible varnishes and 
Fibrous Glass Tubing ; baked to form an ideal insulator, highly resistant to most reagents and to physically and elec- 
eee mee ¢ © trically destructive elements. Four grades (ASTM Test) from 1200 V. to 7000 V. 


An all purpose insulation for any but the higher dielectric ranges. Varnish impregnated cotton 


. 

Saturated Sleeving : yarns. Flexible, strong, resistant to acids and oils. Good moisture and flame resittance. Di- 
eee8 © © © electric breakdown—1200 V., per ASTM test. 

— Pe 
EL 


e e All forms—plate, block, segments, films. Rigid control in all stages—grading selection, fabrica- 
Mica & Mica Products tion and testing insures uniformity and quality in finished products. Meets all tests involving 
. 


@ © @ physical and electrical stability. Specific problem-collaboration is invited. 


SS 


e e A superior braided cotton insulation featuring saturation impregnation of flexible varnishes. 

Varnished Tubing ne Strong, flexible, non-peeling, non-cracking, moisture, oil, acid and flame resistant. Dielectric 
eeoeeee f° °®® breakdown ASTM test—Magneto grade—7000 V., Radio grade—4000 V. 
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Courtesy HURLEY Machine Division, mokers of GLADIRONS 


wy are CORNISH wire prooucts 
SPECIFIED BY THIS LARGE MANUFACTURER 
OF IRONING MACHINES? 


Because their ENGINEERING Department knows 


by test that they will give faithful and enduring 


performance .. . 


Because their PRODUCTION Department finds that 
they have those qualities essential for quick 


installation on their assemby line . . . 


Because their PURCHASING Department realizes 
that these Quality Products, backed by de- 


pendable service, are sold at prices that spell 


true economy... 


AUN Ata 


A 10) ol 6 








rapidly and to operate at maximum speed. 

Where two or more definite speeds are desired, 
greater stability in a series-wound motor is obtained 
by tapping the field winding. See Fig. 2I. A capacitor 
motor can be controlled in speed by a tapped main 
winding or a tapped, starting, capacitor winding, or 
both. A simple method to achieve two-speed control 
is to shift the capacitor from the capacitor winding to 
the main winding by using a three-pole, double-throw 
switch, as shown in Fig. 2]. 

Other methods of electrical speed control: of small 
motors are the use of reactors, auto-transformers and 
variable transformers for series-wound, shaded-pole 
and capacitor motors. Various methods of electronic 
speed-control are used for shunt-wound d-c motors 





Graham Transmissions, In 
Fig. 8—Cone-and-ring variable-speed transmission 
provides a continuous range of speeds. 


and for two-phase a-c motors. Space does not permit 
a description of these methods and their applicability 
here. 

Mechanical variation of the output speed of small 
motors is often found most practical, especially where 
the service of the machine is such as to demand the 
use of a continuous-duty motor, and a wide speed 
range is required. The simplest of these methods is 
the friction-disk or the friction-cone arrangement. The 
former is illustrated in Fig. 6 and shows its use with 
a synchronous motor to obtain synchronization of light 
flashes with the rotation of an object under study. An 
example of the latter method is the laboratory stirring 
device shown in Fig. 7. 

One compact and comparatively efficient variable 
speed transmission used with small motors is the cone 
and-ring arrangement shown in Fig. 8. An added fea 
ture of this arrangement is that with the proper selec- 
tion of cones and gears, the motor cannot be over- 
loaded. As the speed of the motor drops or the torque 
for which the unit is designed is exceeded, the pressure 
between the rotating cones and the stationary ring is 
insufficient to prevent slippage at the points of contact. 
This drive can be adjusted while the motor rotates 
from maximum speed forward, through zero, to maxi- 
mum reverse speed—all while the motor shaft rotates 
at uniform fixed speed in only one direction. 

Many small machines must have their drive shafts 
rotate at speeds lower than that at which a motor 
shaft can be adjusted to run. For such machines 
various types of speed-reducers are available. Some 
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BRIDGEPORTS IMPROVED 
PHOSPHOR BRONZE 


WHERE DEPENDABILITY 
IS ESSENTIAL 





Relay courtesy the Advance 
Electric & Relay Company, 
los Angeles, Colif. 


Relays are a good example of the important part that 
springs play in the successful operation of electrical 
equipment. A relay, costing a few dollars, may protect 
or control thousands of dollars’ worth of equipment, and 
even life itself may depend upon its reliability. Without 
relays, none of the complicated electrical equipment of 
modern civilization would be possible. Successful opera- 
tion of a relay depends largely upon its ability to retain 
its original adjustment, which in turn requires depend- 
able spring material. Relay contact arms must retain 
their resiliency and dependable spring action despite 
millions of flexing cycles. 

Bridgeport’s Phosphor Bronze, improved through bet- 
ter casting techniques and processing methods, possesses 
such properties as dependable spring action, high fatigue 


IMPROVED 





resistance, toughness and corrosion resistance. It is a good 
choice for relay arms, switch springs, wipers, bellows, 
diaphragms and thousands of other applications in elec- 
trical and mechanical fields. 

Bridgeport’s Laboratory and Technical Service De- 
partment are set up to assist product designers and manu- 
facturers who have problems involving metal specifica- 


tions. Contact the nearest Bridgeport office. 


‘ar » BRIDGEPORT BRASS COMPANY 
dgeport 


BRIDGEPORT 2, CONN. °* Established 1865 


MILLS AT BRIDGEPORT, CONN., AND INDIANAPOLIS, IND. 
IN CANADA: NORANDA COPPER AND BRASS LIMITED, MONTREAL 


BRASS » COPPER - BRONZE - DURONZE - SILICON BRONZE 
ALUMINUM BRONZE + CUPRO NICKEL + NICKEL SILVER 
Rod «+ Strip + Wire + Tubing 





ZB H07¢36 -* PRODUCT OF 
BRIDGEPORT BRASS 
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SPECIFY EUCLID MULTI-SPEED 


DRUM CONTROLLERS 
for 
MACHINE TOOL SERVICE 


2, 3 or 4 speeds 
Single drum and duplex drums 


Euclid multi-speed drum controllers are 
designed for manually starting, reversing 
and changing the speed of multi-speed 
A.C. motors used on machine tool equip- 
ment. With duplex drum controllers the 
motors can be started, stopped or re- 
versed on any speed. 





The motor current is controlled directly by the drum up 
to and including 10 H.P. For higher ratings pilot circuit 
contacts are supplied for operation of a magnetic contactor. 


WRITE FOR BULLETIN 1019EM 


Sete ee 


1335 CHARDON RD. EUCLID 17, OHIO 








4 REASONS FOR 


USING 
DRIV-LOK wae 







2 LOW UNIT COST Fast 
installation features of 
DRIV-LOK Pins produce 
lower assembly costs and 
increase profits on every 
unit. 


Teasier TO USE Drill a : 
hole—drive inthe pinand 1 
the job is complete. : 
Reaming of the hole is ; 
unnecessary. i 


4 AVAILABLE IN QUAN- 
TITY Increased produc- 
tion facilities enable us to 


1 
3 VIBRATION PROOF Im- | 
i 
i 
! supply DRIV-LOK Pins in 
i 
i 
1 
i 
1 


pressing 4 grooves along 
exterior of pin produces 
8 flutes which are a few 
thousandths larger than 
nominal pin diameter. 
Driving pin into hole com- 
presses flutes thus provid- 
ing positive locking action. 


types and quantity to meet 
virtually every need. Spe- 
cial designs are available 
on request. 


Write for new illustrated circular. 


DRIV-LOK PIN COMPANY 


Chicago 6, III. 


606 W. Washington Blvd. 














| -motor manufacturers offer motors with speed-reduciny 
mechanisms incorporated as an integral assembly 
Worm-gear speed-reducers lend themselves very well 
to slow-speed drives because a high ratio of reductior 


| 








Fig. 9—Worm gearing for reducing motor speed 
results in an output shaft at right angles with the 
motor shaft. 


can be obtained within a small enclosure. The output 
shaft is at right angles to the motor shaft. A worm- 
gear speed-reducer motor is shown in Fig. 9. 
Spur-gear speed-reducers are usually more efficient 
than the worm-gear type, but they are more expensive 
to produce and usually require larger enclosures. With 
spur gears the output drive-shaft is parallel with the 
motor shaft. See Fig. 10. Another type of gear reduc- 
tion often used with small motors is the planetary 
type, which has the output shaft on the same center 
line as the motor shaft. This type is usually limited 
to comparatively low ratios of reduction. Most worm- 
gear drives, and the spur-gear drives of high ratio, 
must have a shear-pin or slip-clutch arrangement 
through which to transmit the torque to the driven 
shaft of the machine, to prevent damage to the gearing 
when the load has a high inertia element, or when 
there is danger of jamming or likelihood of high torques 
being transmitted from the driven element to the gears. 
Where a machine must be driven at a very high 
speed (in excess of 10,000 rpm), the motor applica- 
tion is not easy. A series-wound motor is not suitable 
for long, continuous duty because of temperature rise 
and brush and bearing wear. Pulleys and belts often 
offer the best arrangement, but at extremely high 
speeds too much power is lost in belt friction. Spur 
gearing is sometimes provided to step up the speed 
from the motor shaft, but this arrangement requires 
high starting torque, and it is difficult to seal the gear 
lubricant within the gear housing. High frequency 
induction motors* have been found the best solution 
to many high-speed problems, but this requires a high- 
frequency generating source which is expensive and 
requires servicing. Regardless of the method of ob- 


* See “High-Speed Motors and Sources of High-Frequency Power,’’ by 
Alfred Skrobisch, ELvectricaL MANUFACTURING, February, 1947, page 102. 
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ROMEL 


lasts a long, long time 


BERGE 
/0 


Typical life curves for CHROMEL-A, C and D under A.S.T.M. test conditions 


(Arrows indicate end of “Useful Life’’) 


_ you’re producing domestic electrical heating appliances 
or industrial electric furnaces, you'll do well to specify the 
exclusive use of durable CHROMEL Heating Element Wire. CHROMEL, 
you know, is the Nickel-Chromium resistor wire that first made electrical 
heating practical. It’s a smooth wire . . . with uniform resistance and even 
stretch in coiled form ... and it gets hot and stays hot for a long, long time. 


CHROMEL-A, the original Nickel-Chromium alloy, is particularly 
recommended for heating elements that must withstand severe operating 
conditions. Possessing close-to-constant “hot” resistance between 700° 
and 2000° F., it delivers full rated power throughout its long and useful 
life. Resistivity: 650 ohms per circular mil foot at 68° F. 


CHROMEL-C was developed especially for milder applications where 
element temperature need not exceed 1700° F. It is widely used for high 
resistances where only small space is available. Resistivity: 675 ohms per 
circular mil foot at 68° F. 


CHROMEL-D, youngest of the CHROMEL family of alloys, covers the 
wide range of lower temperature applications not exceeding 1200° to 
1400° F. Resistivity: 600 ohms per circular mil foot at 68° F. 


Our Catalog-M1 contains much helpful technical information on the 
CHROMEL Alloys and their application. Want a reference copy? 


HOSKINS MANUFACTURING CO. 
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THE A.S.T.M. TEST: For practical pur- 
poses the A.S.T.M. test for heating ele- 
ment wire must be consummated in a 
short time, preferably not over 100 hours. 
Its severe conditions . . . which include 
cyclic beating . . . are aimed primaril 


at the rapid destruction of a wire. Life 
curves for CHROMEL.-A, C and D er 
these test conditions are shown above as = 
basis for comparing their respective long- 
life characteristics. Each wire, properly 
applied, will last a long, long time. 
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HARDWICK, HINDLE 


Crinkle Wound 
Resistor 








UR CRINKLE WOUND resistors are designed espe- 
Ron for relatively low value of resistance 
with a high current carrying capacity. 

They fall within the classification of bare re- 
sistors by NEMA and Underwriters’ regulations, 
permitting operations at a temperature rise of 
350 degrees C. 

The ribbon of resistance alloy is wound on edge 
upon the refractory tube—the ends braised to 
heavy copper terminals, A vitreous enamel cover- 
ing anchors the turns securely and prevents move- 
ment. The result is an unusually large area for 
heat dissipation. 

Units with intermediate taps are available. 
There are 5 sizes: 155 to 420 watts, from .125 to 
20.0 ohms 

Hardwick, Hindle resistors and rheostats offer 
many exclusive advantages. We ask you to give 
our engineers an opportunity to discuss your 
specific requirements. 


HARDWICK, HINDLE, wc. 
Rheostats and Resistors 
Division of 


THE NATIONAL LOCK WASHER COMPANY 
NEWARK 5,N. J. Established 1886 U.S. A. 












| taining high speed, there is always a bearing problem. 

| This offers a new field of research and development 

| in high-speed gearings. 

Load requirements of small machines present a topic 
about which a volume can be written. 
ing loads, accelerating loads, normal running loads, 
overloads, fluctuating loads, intermittent loads, and con- 


There are start- 


tinuous loads. Not all of these will be found in every 
machine, but it is important that all the load conditions 
be determined quite accurately. Running loads are 
usually determined by test, obtained from present prac- 





Fig. 10—Motor-speed reduction by means of spur 
gearing built into motor assembly. 
tice, or estimated. The actual size of motor frame 


required will depend on the length of running periods 
and the length of periods between runs; or for 
motors running continuously, by the loaded and un- 
loaded periods of time. Fluctuating loads are more 
difficult to determine, and must be considered as fully 
as possible, together with the time periods and fre- 
quency of occurrence of each. 

After the starting torque and maximum running 
requirements of the machine have been determined, 
the proper size of motor can be selected by comparing 
the requirement figures with the speed-torque curve 
of the proposed motor. Where fluctuating loads and 
momentary peak loads are involved, the duty cycle 
(periods of loading time and frequency of occurrence) 
must be matched with the motor temperature rise. It 
is wise to consult the motor manufacturer in this re- 
spect. Often it is necessary to run the machine under 
its severest conditions with a test motor, and note the 
temperature rise. 

Variations 
tudinous. 


rest 


of mechanical requirements are multi- 
The final selection of the motor’s mechani- 
cal specifications will be influenced a great deal by 
cost, the selling price of and market for the machine, 
the machine manufacturer’s plant facilities, his own 
design ideas, and many other considerations. Some of 
these are: 


Space available for the motor. 

Weight limitations. 

Coupling requirements. 

Changeability of position. 

Exposure, climatic and atmospheric conditions. 
(Continued on page 180) 
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inna you didn’t know that for mis- such things as these are carried in 
cellaneous items, too, all you have to stock at Chase warehouses. If your 
do is call Chase. local Chase warehouse hasn't what you 


Brass washers, or welding rods, want in stock they can get it for you 


brass and copper rivets, or tacks. . from one of 2U Chase warehouses. 


Remember — CHASE SERVICE IS AS CLOSE AS YOUR PHONE = 


. h ase BRASS & COPPER 


WATERBURY 91, CONNECTICUT SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


THIS IS THE CHASE NETWORK DCE way to buy brass 
CHICAGO CINCINNATI CLEVELAND DETROIT HOUSTON NDIANAPOLIS KANSAS CITY, MO. LOS 


Pee TB ATLANTA BALTIMORE BOSTON PL see ee ee eee 


NEWARK NEW ORLEANS NEW YORK PHILADELPHIA PITTSBURGH PROVIDENCE ROCHESTER SAN FRANCISCO SEATTLE ST. LOUIS WASHINGTON 
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thru patentec c control 





Troubled with magnetic leakage? Fair- MOTOR 
child Model 805 offers a newly patented 

small motor construction that holds mag- MODEL 805 
netic leakage—and its resultant pickups— 4 

to an all-time low. Operation is practically 40 a _ 
noiseless .. . vibrationless . . . and truly 117 volts 
synchronous at 3,600 rpm. We’re ready single phase 
to talk applications for recording instru- 60 cycle A. C. 


ments, record changers, wire and tape 
recorders, business machines, timers, 
vending machines, television and similar 
equipment. Early deliveries. Address: 
MOTOR Dept. A, 88-06 Van Wyck 
Boulevard, Jamaica 1, New York. 


A CAMERA 


AND INSTRUMENT CORPORATION 


NALCO 


x 2-5/32" length 
Weight: 18 oz. 


+ 
also 
50 cycle A. C 
at 3,000 rpm 


INFRA 
RED 


LAMPS 


Especially Designed 
for Industrial Use 


Nalco Infra-Red lamps may 
be had in either inside sil- 
vered (self reflecting) or 
clear glass type (for use 
with reflectors). 


NALCO Infra Red Lamps are not “all purpose” lamps. They are 
especially designed for industrial drying and baking use. Engi- 
neered for production drying, they are time tested and job tried. 
Instantly responsive with no warm-up period, the long lasting 
carbon filament and sealed reinforced base assure minimum 
replacement. 


Send for bulletin: “Drying Problems Made Easy” 


teat ie tS 
1082 Tyler Street St. Louis 6, Mo. 





Size: 2-41/64" dia. 





Ambient temperature. 

Requirements as to quietness of operation. 

Provisions for lubrication. 

Restriction of shaft end-play. 

Vibration of machine, or effect of motor vibratior 
on functioning of machine. 

Safety requirements. 

Mechanical requirements as to terminal leads, con 

nectors, cords, plugs, switches, conduit con 

nections, etc. 


The motor-housing construction and contour are de 
termined basically by the motor design. Many adapta- 





Fig. 11—Various methods of mounting small motors. 
At the top left is the conventional design of foot 
brackets; at the right is a resilient mounting, used in 
refrigerators and elsewhere; the others are flange- 
mounted motors, one horizontal and one vertical. 


tions are available to meet individual requirements of 
a variety of machines. Some of these adaptations are 
influenced by mounting requirements. We all are 
familiar with the conventional floor-mounting arrange- 
ments provided in small motors. motors are 
provided with feet or base plate, permitting screws to 
be inserted into the mounting surface of the machine. 
Other motors have tapped holes in bosses, permitting 
insertion of screws through holes in the machine’s 
mounting surface. small motors have an ex- 
tension of the screws which hold their housings to- 
gether. These screw extensions can project through 
holes in the mounting surface, and the motor be held 
in place by drawing up nuts on the opposite side of 
the mounting surface. Some motors have a flange at 
one end for mounting, and some have resilient mount- 
ing cradles. 
arrangements. 
Where quietness or freedom from vibration is re- 
quired, resilient mounting should be considered. Sleeve 
bearings are quieter than ball or roller bearings, and 
should be used unless end-play of the shaft must be 
eliminated, end-thrust loads are tem- 


Some 


Some 


Fig. 11 shows several typical mounting 
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e ENGINEERED AND MOLDED AT NO. I PLASTICS AVENUE 





Have you a steak in plastics? 


@ Here’s a case where plastics contrib- 
ute to good eating—by forming an at- 
tractive, resistant, easy-to-clean housing 
for this new cube steak machine. It 
was engineered and molded by General 
Electric for the Cube Steak Machine 
Company, Inc., of Boston, Massachu- 
setts. The gleaming white plastics sur- 
face resists the action of meat juices 
and cleaning agents—stays lustrous and 
beautiful despite the wear and tear of 
everyday use. 

Are you taking full advantage of plas- 
tics? Whether you make steak machines, 


lipsticks, or locomotives, General 
Electric’s complete plastics service is 
equipped to design, engineer, and mold 
plastics to meet your ind. vidual require- 
ments. The world’s largest molder of 
finished plastics products, G. E. works 
with all types of plastics materials—can 
recommend without bias the best one 
for your particular job. 

May we send you, free, the full-color 
booklet, “Problems and Solutions in 
Plastics’? Just write Plastics Division, 
Chemical Department, General Electric 
Co., 1 Plastics Avenue, Pittsfield, Mass. 


GENERAL @ ELECTRIC 


CO47-H-12 


GENERAL ELECTRIC PLASTICS FACTORIES ARE LOCATED IN DECATUR, ILL., COSHOCTON, OHIO, 
MERIDEN, CONN., SCRANTON, PA., TAUNTON AND PITTSFIELD, MASS, 
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G-E Complete Service— 
Everything in Plastics 


BACKED BY 53 YEARS OF EXPERIENCE. 
We’ve been designing and manufacturing 
plastics products ever since 1894, G-E re- 
search works continually to develop new 
materials, new processes, new applications. 


NO. | PLASTICS AVENUE— complete plastics 
service—engineering, design and mold-mak- 
ing. Our own industrial designers and engi- 
neers, working together, create plastics parts 
that are both scientifically sound and good- 
looking. Our own toolrooms are manned by 
skilled craftsmen—average precision mold 
experience, 12 years, 


ALL TYPES OF PLASTICS. Facilities for com- 
pression, injection, transfer and cold molding 
..- for both high and low pressure laminating 
... for fabricating. And G-E Quality Control 
—a byword in industry—means as many 
as 160 inspections and analyses for a single 
plastic part. 





180° VISIBILITY 


aT A) 


SPECIAL CONICAL LENS 





This is THE light for industrial ma- 
chine “ON-OFF” signalling. A 
rugged conical lens, which was 
perfected by Gothard, together 
with the well balanced design of 
Series 1600 Indicator Light, which 
mounts lamp well forward, pro- 
vides excellent visibility from all 
angles. The conical lens is molded 
with tiny hemispheres on the inner 
surface for maximum light diffu- 
sion. Lamp removes from front. 
Smooth, easily cleaned outer sur- 
face. Jewel colors: red, green, am- 

ber, blue, opal and clear. If you ‘elabra lamp. 

do not have a Gothard-Johnson 6 to 24 volt 


. C single contact, 
catalog—write for it. bayonet base 


lamp. 
Model 1605— 
Gothard Division 6 to 24 volt 


E. F. JOHNSON COMPANY fazer"! b= 


bayonet base 
Waseca, Minn. 


SERIES 1600 
INDICATOR 
LIGHTS 














Model 1600— 
115 volt Can- 


“a 


lamp 


ALL IT 
NEEDS 


iS A 
HOLE! 





SAVE 
TIME and LABOR 
ON 
ATTACHING JOBS 





IF ONE MAN CAN DO A JOB, WHY USE TWO? 
Old Methods of fastening with bolts, nuts, rivets, screws, 
etc., lose out when compared to the modern, stream- 
lined Snap-Clip method .. . Snap-Clips are a one-man 
job . .. there’s no need for a helper to work back of 
the fixture, part, or panel holding nuts or bolts with a 
wrench to keep them from turning. 


A slight pressure of the hands, and the job is done . 
all it needs is a hole! 


Your inquiries are invited. 


VAT ce 


SUBSIDIARY OF THE BARIUM STEEL CORP. 


10251 BEREA ROAD ° CLEVELAND 2 


OHIO 














perature ranges are encountered, or other factors ad- 
verse to the use of sleeve bearings prevail. Roller 
bearings are not commonly found in small motors, but 
the type of sleeve or ball bearing used is dependent on 
the motor design rather than that of the machine, 
Some types of sleeve bearings used in small motors 
are plain bronze, graphitized and 
bronze. They may be rigidly held in their retainers 
or they may be free to swivel (self-aligning). Ball 
bearings may be open, sealed, shielded, or sealed and 
shielded. They are usually supplied packed with grease. 

Where motor cost is a factor, and quick deliveries 
must be had, the machine designer should give serious 
consideration to the a standard motor shaft, as 
supplied by its manufacturer. Standard shafts usually 
have plain round extensions at one end with a milled 
flat to provide a good set-screw seat. Some of the very 
smallest motors do not have the milled flat, while the 
larger motors might employ a rectangular keyway, 
Some of the frequently supplied features in special 
shafts are: Special length, double extension, squared 
extension, two or more extended diameters, threads, 
Woodruff keyways, and cross holes. 

Terminal leads of small motors are usually brought 
out of the housing through a bushed hole, and extend 
six to twelve inches outside. Standard leads are usually 
made of No. 18 lamp cord. They can usually be sup- 
plied in lengths as required, and with special coverings 
for various service conditions. Motors can be supplied 
with rubber-covered cord, with or without plug, and 
with or without feed-through switch. Some motors are 
offered with integral terminal box, suitable for conduit 
connection. 

Economy, in the final analysis, is usually the factor 
which determines whether a motor shall be selected 
with standard or special mechanical features, or how 
special the features are to be. For instance, when spe- 
cial castings are considered, a determination must be 
made as to whether their cost will be offset by ease of 
assembly or adaptability to the machine. The quantity 
of machines to be manufactured will determine whether 
the special castings should be sand or die castings. 
Often special mechanical features are desired which 
require considerable machining. In large-quantity pro- 
duction much machining can often be eliminated with 
special castings or formed parts, and much cost saved. 
On the other hand, in small-quantity production, the 
machining cost might be less per unit than the amor- 
tized cost of patterns or dies. 

When you design your machine, be sure to make 
the motor sufficiently accessible so that the bearings 
can be conveniently reached for oiling, and so that 
the brush-holders are accessible for replacing of worn 
brushes. In fact, it is often desirable so to arrange the 
design that the entire motor can be easily removed for 
servicing. You can save time and expense by con- 
sulting motor suppliers while your design is still in 
the embryo stage. They are usually well qualified, 
through motor-application experience, to help you se- 
lect the most suitable motor specifications. The motor 
manufacturer’s representative is. aware of the troubles 
inherent in failure to recognize all the factors influ- 
encing motor performance and life. He knows many 
little innovations which will achieve for you the maxi- 
mum in economy, consistent with sound engineering. 


bronze, porous 
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Fairbanks-Morse 


A name worth remembering 


Diesel Locomotives * Diese! Engines * Generators * Motors 
Pumps °¢ Scales * Magnetos * Stokers * Railroad Motor 
Cars and Standpipes * Farm Equipment 
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MEN who have studied electric motors .. . tried them out on 
varied jobs, compared cost records and performance records 
... these men know that motors are not all alike, despite iden- 
tical mounting dimensions and ratings. 


They know, for instance, that Fairbanks-Morse motors con- 
sistently demonstrate superior stamina where the going is 
tough. That’s largely because of an exclusive combination of 
features which includes indestructible Copperspun rotors, 
prewound stators with long-lived insulation, ball bearings, 
crossflow ventilation that bans hot spots, and complete pro- 
tection against falling objects and dripping liquids, regardless 
of mounting position. 


For full information about motors that are different in ways 
profitable to you, write Fairbanks, Morse & Co., Chicago 5. 
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GRAQOIL 


“One Good Turn -or a Million”’ 





* Here, in expanded plant facilities, GRACOIL Coils and 
Transformers are expertly designed and built to exact speci- 
fications. Plan your next product with GRACOILS. 





LOW VOLTAGE 
TRANSFORW ER 


LAYER-WOUND COIL 





4 


GENERATOR 
FIELD COIL 


FULLY ENCLOSED 
TRANSFORMER 


cee ATE 


““One Good Turn-ora Million” 





Write for New Circular— No Cost— No Obligation 


THE GRAMER COMPANY 


+ Established in 1935 
Clectrical Coils and Transformers 
2734 W. PULASKI RD., CHICAGO 39, ILL. U.S.A) 
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Overcoming Drive Problems 
in Textile Shearing Machinery 
(Continued from page 89) 





electronic timer is started by a Micro Switch in the seam- 
detector mechanism. A relay is provided in the holding- 
coil circuit of the magnetic reversing switch which 
permits the use of any number of momentary contact 
push button stations. Without this relay, 4-way and 
3-way maintaining contact switches would have to be 
used—thus losing the undervoltage protection made 
possible by the use of momentary contact push buttons. 
See Fig. 6. 

The operation of the electrical control equipment can 
be summed up as follows: When a passing seam oper- 
ates the detector switch, the SPDT output switch in the 
electronic timer operates to de-energize the forward hold- 
ing coil in the magnetic reversing switch, and energize 
the reverse coil. This plugs the revolver motors which 
start to rotate in the reverse direction and continue until 
the obstruction in the goods has passed out of the ma- 
chine. At the completion of the timed interval, the 
motors are plugged again to the forward or shearing 
direction. Fig. 6 is a single-line diagram of the elec- 
trical control circuits, and shows that either the main 
driving motor of the machine or the four revolver motors 
can be started and stopped from any push-button station, 
and also that an overload in any motor circuit will stop 
all motors. 

The timing interval of the electronic timer does not 
start until the detector switch has been restored to 
normal, which means that any abnormal condition in 
the cloth, such as a long, ragged hole, will cause the 
revolver motors to rotate in the reverse direction for 
the length of time the obstruction takes to pass the de- 
tector, plus the time interval set up on the timer dials. 
Furthermore, the re-cycling feature mentioned in con- 
nection with the mechanically driven timer is maintained 
to protect two obstructions located close together in the 
cloth. An important feature of the patent covering the 
operation of these motor-driven revolvers is that they 
must be turning backwards while an obstruction in the 
cloth is passing through the machine. Cloth can be 
caught and damaged by a stationary revolver at the 
point of tangency of the helical strips and the stationary 
blade, but with a reversely rotating revolver there can 
be no damage caused, as any obstruction is positively 
pushed away from the shearing edge. 

Our development of the cotton or rayon shearing 
machine took place in three distinct steps, with the object 
in view of producing an automatic machine which would 
shear cloth at a much faster rate than before, and with 
a minimum of supervision from the operator. While 
the main developments were electrical in nature, there 
were numerous mechanical improvements made at the 
same time which were necessitated by the introduction 
of the electrical features. 


Raytheon Manufacturing Co., Waltham, Mass., has formed 
a commercial products division. This new division will include 
the broadcast equipment division, which was recently trans- 
ferred from Chicago, the industrial electronics division, and 
other commercial products made in separate departments. David 
D. Coffin is chief engineer of this new division. 
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cOUNT 


e) Ni 2-3 Pick Counters record the pro- 
duction of textile looms. Can be High-Speed Reset Counters, used 
on coil-winders, etc. 


economically converted from 2 to 3 


i S C ols 2a Be i RO O 3 shift operation right in the mill. 
Devices 


Small Reset Counters, used on Smali Square Case Counters, 
office and light production machines. used on cash registers, office ap- 
pliances, etc. 


Hand Tally, adds one for each Worm-Driven Counters indicate Heavy-Duty Ratchet Counters 
pressure on thumb-lever. in yards, feet, meters, other units. count strokes on punch presses, etc. 


re 


Predetermining Counters stop Medium Size Counters, used on 
machine or signal operator at pre-set machines of moderate speeds. 
count. Prevent overruns & shortages. 


Magnetic Counters flash machine- 


‘“ VEEDER-ROOT COUNTS EVERYTHING ON EARTH” . . . motions, ovtput from factory to office, etc. 
pieces, units, distances, light-flashes, gunfire, people, coins, sales, flow of 

fuel and water . ... and whatever you have in mind. Scores of different 

types of standard Veeder-Root Counting Devices are built into all types Vf ec de L ‘co ce e b 
INCORPORATED 


of products to add new utility, marketability, profitability. And special 
. : a F Hartford 2, Connecticut 


Veeder-Root Devices are continually being designed to do remarkable 
things in unheard-of applications. For a quick picture of counting possi- 


bilities, write for the new, brief book of ‘* Facts-in-Figures.”’ 
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We have -proved that DC Silicone Insulation 
has at least 10 times the life of the best electrical 
insulation previously known. We are going to 
define this new class of electrical insulation again 
for the fellow who isn't quite sure what it means. 


Silicone Insulation is a combination of inorganic 
materials such as glass, mica and asbestos 
bonded and/or impregnated with Silicone 
resins (DC 996 or DC 993). It differs from Class 
‘B’ insulation in that heat-stable, waterproof 
Silicone resin is used instead of conventional 
organic varnishes and resins which break down 
under overloads, permitting moisture and dirt 
to penetrate the windings and cause premature 
motor failure. 


More specifically, . Silicone Insulation for the 
10 h.p. motor requisitioned above would include: 


Magnet wire—No. 17 silicone bonded double 
glass served 

Slot insulation—15 mil Silicone mica-glass 

Slot wedges— ;) in. glass-silicone laminate 

Lead wire—No. 12 Silastic* lead wire 


impregnating varnish—DC 996 Silicone 
Varnish 


Ball bearing lubricant—DC 44 Silicone Grease. 


We have drawn up complete specifications for 
rewinding induction motors with Silicone Insula- 
tion. We'll be glad to send you a copy of 
specifications No. L 19-1. 


On an interim basis we have solved the problem 
of where to get it by building up a large 
inventory of all the necessary Silicone Insulation 
materials. They are-available from us as 
described in price list No. L 20-1. 


*TRADEMARK DOW CORNING CORPORATION 


DOW CORNING CORPORATION 


MIDLAND, MICHIGAN 
New York « Chicago « Cleveland « Los Angeles 
In Canada: Fiberglas Canada, Lid., Toronto 
In England: Albright and Wilson, Ltd., London 


: Diflesion Pump 
_ Mold Release 


GREASES 


High Temperature 
Low Temperature 
| Valve Lubricants 
_ Stopcock 
| High Vacuum 


' COMPOUNDS 


tf ition Seali 
Antifoam A 


RESINS 


Electrical insulating 


Laminating 
Protective Coatings 


SILASTIC * 
| Molding 
Extruding 
Coating 
Laminating 














How to Avoid Failures of Brass 
Due to Season Cracking 
(Continued from page 103) 





to insure that any piece is entirely stress-free. Para- 
doxically, material subjected to relatively light cold 
working or reduction has a greater tendency to crack 
than the same alloy subjected to high cold reductions. 
This is true because the stress differential is greater 
in the former case since it is virtually impossible to 
cold work the entire piece uniformly, point to point, 
when only a small amount of cold working is performed 
on it. Hence, there will be stress concentrations in 
the lightly worked piece which are potential trouble 
spots. In the heavily worked material the percentage 
difference, point to point, is practically nil so that 
there is little tendency to produce stress concentrations. 
Since uniform cold working reduces the grain size, it 
actually strengthens the material if unequal stresses are 
not set up in it by the process. This is an important 
consideration because the usual tendency of the unin- 
itiated is to subject the material to a minimum amount 
of cold work after the final anneal wherever the danger 
of season cracking is anticipated and this can be 
extremely detrimental. 

Stresses set up in the fabricating process can be 
reduced or eliminated by a full anneal, causing softening 
and grain growth at the re-crystallization temperature 
or by a heat relief which will not affect the grain size 
nor produce any appreciable softening. Obviously, the 
re-crystallized material is not subject to cracking from 
internal stresses but the physical properties have been 
changed. Heating the brasses from 400 to 700 F for 
a period ranging from several hours at the lower 
temperature to approximately 10 minutes at the higher 
one will remove the internal stresses without softening 
the metal appreciably. However, too high a _heat- 
relieving temperature or too long a time will tend to 
soften the material. Also, the heat-relieving must be 
applied immediately after the cold working because the 
inter-crystalline cracks can start over night if all the 
conditions happen to be conducive to season cracking 
Once the cracking has started, heat relieving cannot 
rectify the damage. Hence, it is imperative that the 
heat treating immediately follows the cold working it 
the manufacturing procedure. 


REMOVING STRESSES BY SPRINGING 


Another method of removing the internal stresses 
in rods and tubes is by “springing.” In the springing 
process the rods or tubes are deformed, thereby breaking 
up the non-uniform internal stresses produced by previ- 
ous cold working so that excessive stress differentials 
are eliminated. The process is merely another method 
of producing excessive, uniform, cold working of the 
material to overshadow non-uniform cold working with 
its associated unbalanced stresses. However, no matter 
how thoroughly the internal stresses are eliminated b) 
heat relieving or cold working, the conditions for season 
cracking can still be present if the material is subjected 
to external forces in operation. 

Corrosive conditions contributing to season cracking 
can be controlled to some extent in the manufacturing 
procedure. So-termed activated soldering fluxes should 
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When SCOVILL becomes your METAL PARTner 
PRECISION FORGINGS LIKE THIS 


CUT METAL AND 


Here you see a 
2-oz. brass lens 
mount. It was 
formerly pro- 
duced from bar 
stock weighing 
1600 lbs. of bar 
stock per thou- 
sand finished pieces. That meant more 
than 23.6 ounces of scrap per part. 
Now it is machined from this Scovill 
forging weighing only 8 ounces... 
effecting a reduction in scrap of about 
a pound per piece. Add to that saving 
the time differential between machin- 
ing solid rod and pre-formed forgings 
and you can see why our customer is 
80 well satisfied with the change. 


CHECK WITH SCOVILL 
If you suspect that the design, qual- 
ity or cost of your metal parts can be 


MACHINING COSTS 


improved, why not review the situa- 
tion with Scovill. Our long experience 
in a wide variety of non-ferrous forg- 
ings, together with our extensive 
metal-working facilities, may bring 
you the answer you’re looking for. To 
get all the details about the way you 
may profit from making us your 
METAL PARTner, fill in the coupon 
below and mail it today. Scovill Man- 
ufacturing Company, Waterbury 91, 
Conn. Export Dept., 405 Lexington 
Avenue, New York 17, N. Y. 


pacman send me information oon ee metal-working facilities. SCOVILL MANUFACTURING COMPANY 


am interested in non-ferrous 
checked: 


(CAircraft 

(Automobiles 

(Band Instruments 

(Blow Torches 

(Cameras 

(Communication Equipment 


(Cylinder Valves 
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rgings for the applications 


Forgings Division 
(C)Fire Extinguishers 18 Mill Street 
(C) Household Appliances 
(CJIndustrial Instruments 
(Plumbing Goods 
([])Pumps 
[] Valves 
() Welding Equipment 


Waterbury 91, Connecticut 
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The HEYCO insulating strain relief bushing locks 
the cord set to the appliance and prevents wire 
failures and short circuits. HEYCO is designed to 
absorb cord pull, push and torque. I[t eliminates 
strain on terminals. 


Improve the appearance of your product. Increase 
the life of your appliance. Build customer goodwill, 
today. Send cord size and type, wire hole diameter 
ond thickness of housing for test samples. 


HEYMAN MANUFACTURING 
COMPANY 
500 Michigan Avenue 











Kenilworth, N. J- 


be investigated carefully, the point of application of 
the solder to the piece can influence its performance 
and corrosive atmospheres can be avoided to some 
extent. However, once the piece leaves the manu- 
facturer, control of the corrosive atmosphere ceases, 
Hence, it is imperative that the part be designed cor- 
rectly if it is to function properly in the field. 


TEST PROCEDURES 


Fortunately there are several excellent tests which 
indicate the susceptibility of the metal to season cracking 
and which can be used to check the finished product. 
But they must be interpreted with some intelligence, 
based on experience, to be of value to the designer. 
The oldest and best established is the mercurous nitrate 
test of the American Society for Testing Materials, 
Specification B 154—45 which requires immersion for 
15 minutes in a solution of 100 grams of mercurous 
nitrate acidified with 13 milliliters of nitric acid (1.42 
sp gr) made up to one liter. Even though mercury 
cracking has no established relationship to season 
cracking, their mechanisms are so closely related that 
the test is valuable in indicating susceptibility. How- 
ever, the extent of the failure in the mercurous nitrate 
solution must be appraised in relationship to the demands 
imposed on the member. Failure in the solution can 
range from parts which crack with an audible sound 
to those which show microscopically fine cracks when 
the mercury is removed. Obviously, stress relief is 
desirable in the first case whereas its need is a matter 
of judgment based on the application in the second. 
Also the test is influenced by the method of cleaning 
the piece before immersion, the temperature and con- 
centration of solution, as well as the volume of solution 
in relation to the surface of the article being tested. 
Since the solution is depleted in the test, local exhaus- 
tion may result if sufficient solution is not used. One 
experimenter has found that not less than 100 milliliters 
of solution should be allowed for every 50 sq cm of 
surface to avoid solution depletion. 

Even though the use of the mercurous nitrate test 
to control season cracking sounds difficult and incon- 
clusive from a cursory consideration, if it is used to 
test all parts fabricated from brass the field experience 
on some of these pieces will furnish valuable information 
to correlate the test’ with the conditions to which the 
part is actually subjected in service. Hence the mer- 
curous nitrate test when used properly becomes an 
exttemely valuable production control tool. 

But the mercurous nitrate test has been overshadowed 
by the ammonia test as a laboratory tool because the 
ammonia test is more searching and reveals the effect 
of stresses of relatively low magnitude. The mechanics 
of the fracture produced in the ammonia vapor is 
substantially the same as season cracking although 
ammonia may cause dual inter- and trans-crystalline 
cracking, whereas season cracking is identified micro- 
scopically by inter-crystalline failure only.. This test 
has no official sponsorship and is not standardized, so 
details in its use will vary. For example, there are 
several different manners in which the ammonia vapors 
are produced. One is to let 15 normal cp ammonium 
hydroxide solution (sp gr 0.90) drop alongside the 
specimen at a rate of 3 to 10 drops per minute in the 
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it's here now... the better, faster 
molding polystyrene! Lustron P1 
» comes to you as an even further 
e development and improve- 
¢ ment of Monsanto's 
popular Lustron. 
Molding cycles 
are speeded... 


temperatures and 


a 


pressures reduced ... all- 
around moldability improved . . . 
e _ with no loss in any of the outstand- 6 
¢ ing physical properties of Lustron, 


* or any increase in price. 


MELO 


CHEMICALS PLASTICS 
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Reduced molding cycles —On certain jobs running near 
the capacity of the machine, the cycle has actually been * 
cut 10% to 20%. 





















* 
Lower pressures and temperatures —Greater plas- * 
ticization permits the use of reduced temperatures and . 
pressures in molding. 
ae 
No burning—Lower temperatures practically eliminate e 
burning. x 
ae 
Improved weld lines—As a result of better plasticization 
and flow, weld lines ore stronger and less apparent. , 
. 
* 
Improved gloss 
= 
e 
Improved mold release = 





Same low cost as Lustron 


BURNDY 


raya Le 


— Available in a wide variety of types to meet 
all needs. All provide connections high in 
Matai lls: Meee tals Me ale Maes 
Write for catalog. 


BURNDY ENGINEERING CO., INC. 
107 Bruckner Blvd., New York 54, N. Y. 


In Canada: Canadian Line Materials, Ltd., Toronto 13. 


SCRULUG 
KPA 


QIKLUG 
QA-B 


VERSILUG 
7 


presence of air. The air is an important part of the 
test because in its absence practically no corrosion 
occurs. This test is better adapted to basic research 
than the mercurous nitrate test because it is longer, 
can be controlled more readily, and the results can 
be duplicated more easily. Hence the two tests com- 
plement each other and each has its place in the picture. 

From the above it is seen that season cracking, un- 
appreciated and uncontrolled, is an insidious offender 


| but if the three fundamental causes of susceptible 


chemical composition, stress, and corrosion are con- 


| trolled the excellent physical, mechanical, and electrical 


properties of the various brasses can be exploited to 
the utmost without fear of failure. Fortunately, the 


| mercurous nitrate and the ammonia tests provide a 
| convenient means of testing the final design and con- 
trolling production so that satisfactory performance 
| of the product in the field is assured. 


New AIEE Standards Issued 


Currently made available by the American Institute of Elec- 


| trical Engineers are the following publications covering reports 
| on standards now in preparation: 


No. 6—Pool Cathode Mercury-Arc Power Converters. 
No. 20A—Low-Voltage Air Circuit Breakers. 
No. 43—Insulation Resistance Testing of Alternating-Cur 
rent Rotating Machinery. 
No. 800—Test Code for Direct-Current Aircraft Machines 
Copies are available from AIEE Standards Department, 
33 W. 39th St., New York 18, without charge. 


i 


Oil-Heat Institute Moves 
Removal to larger quarters has been announced by the Oil- 
Heat Institute of America. New headquarters are at 6 E, 39th 
St.. New York City. 


@ @ Cathodes for radio receiving tubes being sprayed with 
emissive material at the Emporium, Pa., plant of Sylvania 
Electric Products Inc. Fifty cathodes are inserted in a 
holder all in the same plane and parallel to each other. 
Holder is mounted vertically and is made to pass back and 
forth several times in front of a spray gun. Statistical 
quality control methods are used to control weight of 
coating within narrow limits. 
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een Aluminum and Stainless Steel 


Poor parts mean a poor product. Good parts, skillfully made 
and suitably finished, protect your product and its market. The © 
skill and practical knowledge gained from 49 years of doing 
things with aluminum and stainless steel keeps us busy doing 
more things, for people who value good workmanship and 


to-the-letter compliance with contract. 


If those are your requirements, we should have a talk... soon. 


A CONTRACT PLACED WITH US EXPANDS YOUR PLANT TO INCLUDE... 


Machine Shop and Die-Making Facilities 
Four Large Fabricating Plants 

Spacious Aluminum Rolling Mills 

Wide Range of Stamping Presses 


ALSO MAKERS OF Heat Treating Equipment 


Mi R R O Gas and Electric Welding 


The Finest Aluminum Complete Finishing Equipment 


Cooking Utensils 
CONTRACT, AUTOMOTIVE AND AVIATION DIVISIONS 


A“ 3 
Pe Wanticbuitey Content OD ate 
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McGILL 


Levotier SWITCHES 


ADDS TO LIGHTING LIFE... 


INCREASES THE EFFICIENCY 
OF ELECTRICAL DEVICES 


LEVOLIER INDIVIDUAL CONTROL permits ‘time-out’ periods 
that ADD to the lighting-life of fluorescent and incandescent 
fixtures . . . SUBTRACT from power and maintenance costs. 
LEVOLIER DESIGN permits CONVENIENT, POSITIVE CON- 
TROL of devices such as variable speed motors, ventilating 
fans, sign flasher boxes and transformers, whose control is 
often otherwise inaccessible. Model 41, 6 amp. pull switch, is 
shown. WRITE FOR CATALOG. 


ONLY McGILL MAKES So2cl/er SWITCHES 


MGIL ALU cara Pomnitia 


ectrical Division 


VALPARAISO, IND 








eke ke 


inlays 


THREE WAY - TWO POSITION 
TWO WAY - NORMALLY CLOSED 
TWO WAY - NORMALLY OPEN 


The extremely compact design of Allied Control Solenoid Valves 
results in controls of small size and unusual capacity. They are built 
to fit into product designs where positive, accurate flow-control of 
practically any liquid or gaseous media is required. The specifications 
below will show where and how you can use Allied Valves profitably. 
Standard pressure range, 5 to 
250 psi 
Dimensions 234” highx 154” dia. 
impregnated coils withstand 
moisture and condensation 
Soft insert seats prevent leakage 
Spring loaded for positive action 


& 


Stainless steel parts highly re- 
sistant to corrosion and wear 


Power consumption 10 watts max. 
Pipe connections to specification 


Also many special valves for 
handling pressures from 5 to 
850 psi 


For complete details and catalog write to 




















Cold-Molding Materials May Solve 
Your Plastics Selection Problem 
(Continued from page 82) 





inspection procedures. The working drawings should 
indicate all critical dimensions, their limits, the finis! 
required and should specify whether burrs must be 
removed. If the molded part is subjected to any unusual! 
operating condition it should be noted so a test can 
be set up in order that production can be controlled 
This can best be accomplished by consulting the molder 
and planning the conditions under which the tests 
should be conducted. It is also important to give due 
consideration to the necessary gages, their design 
and use. 


No material is free from disadvantages and this is 


| also true of the cold-molding plastics. They may not 


compare favorably with heat-molded plastics in finish 
and appearance and they cannot be held to as close 
tolerances. There is also the disadvantage of the rela- 
tively low tensile strength of finished moldings. On 
the other hand the advantages of short molding cycle, 
inexpensive molding costs, high heat-resistance and arc- 
resistance, and the low cost of basic materials bulk 
very large in many applications where these factors 
will outweigh the others. 

Research in cold-molding plastics is continuing and 
there is every expectation that the field of applications 
will grow as the materials continue to be improved 
both in quality and appearance. An interesting trend, 
still in the developmental stage, is the use of other 
than phenolic-formaldehyde resins for binders in the 
synthetic resin class, and the use of newer types of 
pigments to improve the appearance. 


National Convention of Battery Manufacturers 

First national convention of the Association of American 
Battery Manufacturers on the Pacific Coast was recently held 
in Los Angeles. Attendance reached 200 members. Technical 
sessions as well as business sessions were held. Officers will 
be elected at the annual fall session. 





@ @ Electric motor-powered and electrically controlled 
three-dimensional outdoor signs with moving panoramic 
backgrounds and lighting effects are the newest thing in 


advertising signs. [Illustration above shows George F. 
Meyers, director of General Outdoor Advertising Com- 
pany’s newly formed experimental research division, with 
model of an outdoor sign advertising Diesel-engine pow- 
ered railroad train. 
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BALDOR STREAMCOOLED Polyphase 
Motor, 1 to 20 HP. 









BALDOR STREAMCOOLED MOTORS are totally enclosed, 
yet are constantly and efficiently cooled by a guarded outer- 
mounted fan forcing air over the entire exterior of the motor 
frame ...as indicated by arrows in the above picture. This 
additional protection is an outstanding feature of all Baldor 
motors. 





BALDOR STREAMCOOLED Direct 
Current Motor, 1 to 5 HP. 


Dust, dirt, lint, etc., cannot reach the inner mechanism of 
the motor to CLOG UP and reduce the operating efficiency 
of the motor. These motors, therefore, require LESS FREQUENT 
CLEANING ... LESS SERVICING. 
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BALDOR STREAMCOOLED Single 
Phase Motor, % to 72 HP. 







BALDOR STREAMCOOLED Round 
Frame Motor, 4 to. % HP., Single 
Phase, 3 Phase, and Direct Current. 


BALDOR STREAM- 
COOLED Face-mounted Motor, Single 


Phase, 3 Phase, and Direct Current. 





BALDOR STREAMCOOLED Face-mounted 
Vertical Motor, Single Phase, 3 Phase, 
and Direct Current. 


GENERAL OFFICES AND FACTORY, ST. LOUIS 19, MO. 
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1 4 Size YOU need! 
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724. PAPER TUBES 


WOUND 
All Sizes in Square 


J 


Leading manufacturers rely on 
the quality and exactness of 
PARAMOUNT paper tubes for 
coil forms and other uses. Here 
you have the advantage of long, 
specialized experience in pro- 
ducing the exact shapes and sizes 
for a great many applications. 
Hi-Dielectric, Hi-Strength. Kraft, 
Fish Paper, Red Rope, or any 
combination. Wound on auto- 
matic machines. Tolerances 
plus or minus .002”. Made to 
your specifications or engineered 
for YOU. 


Inside Perimeters from .592” to 19.0" 


PARAMOUNT PAPER TUBE CORP. 


612 Lafayette St., Fort Wayne 2, Ind. 
Manufacturers of Paper Tubing for the Electrical Industry 


TRACING CLOTH 
THAT DEFIES TIME 


@ The renown of Imperial as the finest in 
Tracing Cloth goes back well over half a 
century. Draftsmen all over the world 
prefer it for the uniformity of its high 
transparency and ink-taking surface and 
the superb quality of its cloth foundation. 

imperial takes erasures readily, with- 
out damage. It give- sharp contrasting 
prints of even the fiwest lines. Drawings 
made on Imperial over fifty years ago 
are still as good as ever, neither brittle 
nor opaque. 

If you like a duller surface, for clear, 
hard pencil lines, try Imperial Pencil Trac- 
ing Cloth. It is good for ink as well. 


IMPERIAL 
TRACING CLOTH 


SOLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 
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Design of an Automatic 
Recording Dilatometer 
(Continued from page 107) 





tion is made with the driving roll of an electronic record- 
ing potentiometer. The shaft runs through a hole in the 
instrument case. A short metallic bellows provides 
fiexible coupling with no back lash. The shaft may be 
conveniently disengaged from the roll when potentiom- 
eter service is required. The conventional time-drive 
mechanism is removed from the potentiometer so that 
the chart roll is driven through the transmission shaft 
by a synchronous motor. 

Platinum contacts provide coupling between the dial 
indicator hand and the transmission shaft. The elec- 
tronic control circuit permits the synchronous motor 


“For 






trans 


R101 


Fouk | 
T SBT 


Fig. 4—Electronic circuit which controls the reversing 
synchronous motor driving the recording potentiom- 


eter. Motor is energized as a result of contact with 


the pointer of the dial indicator, reversing at each alter- 

nating make and break of the contact. This results in 

a net movement of the recording chart in proportion 
to dilation of specimen in fused-silica tube. 


drive for the shaft and chart roll in a counter-clockwise 
direction until the shaft flag contacts the indicator hand. 
Contact between shaft flag and indicator actuates a relay 
to reverse the motor and consequently break contact. 
Oscillation of the contact flag and of the roll during the 
make-and-break process is so minute that it is virtually 
undetectable with the unaided eye. This motion is made 
small to get expansion curves drawn as an accurate 
thin line rather than a broad line. The small motion also 
avoids pushing the hand which would introduce error. 

Motion is maintained at a small value by the use of a 
dynamically braked synchronous motor which is in- 
ternally geared from 1800 to 0.7 rpm. The rotation of 
the armature is reversible within one-half revolution. 
A 20:1 reducing worm gear couples the motor with the 
chart drive shaft. 

The motor control circuit was specially designed to 
permit direct mechanical transfer of minute movements 
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For Longer Life at High Temperatures 
| §pecify ROME Fiberglas Magnet Wire 





ROUND SQUARE RECTANGULAR 


THE WELL-KNOWN RESISTANCE OF FIBERGLAS YARN to flame and heat makes it the ideal insulation where 
hot temperatures are involved. Identified by AIEE Standards as Class B insulation, with a permissible 
“hottest-spot’’ temperature of 130° C, Fiberglas covered magnet wire is practically a ‘‘must”’ for dry- 
core, air-cooled transformers and Class B rotating equipment. , 


IN ROME FIBERGLAS MAGNET WIRE quality is basic. It starts with the rolling of the copper bar. Through the 
process of drawing, annealing, and rolling to final shape and size, quality is controlled step by step. 
Special equipment removes all minute surface imperfections. . . all particles of oil or grease. The result 
is a mirror smooth surface, a copper conductor perfectly annealed and finished to close dimensions. 


ON SPECIAL EQUIPMENT designed by Rome Cable engineers, the bare copper is double served with Fiberglas 
yarn, impregnated with a special heat-resistant, insulating varnish and baked to a hard finish. 
Here, then, is a superbly insulated conductor with a well bonded, high abrasion-resistant covering. 
It is dead soft in temper for ease of winding. Because of its close dimension tolerances it has 
excellent space factor. Its surface is hard and smooth for extreme durability and easy handling. 


MANUFACTURED IN ROUND, SQUARE, AND RECTANGULAR SHAPES, Rome Fiberglas Magnet Wire will simplify 
your production problems. Available magnet wire insulations, also, include cotton, paper, and asbestos. 
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What EVERY 
SOLENOID USER 


DAVIS-MADE” 


All these and other specific “musts” 
are assured by Davis’ 30 years ex- 
perience in solenoids, and the facil- 
ities of two large modernly equipped 
plants. Whatever your solenoid 
problems, bring them to Davis 
without obligation. 

Send B/P, specifications or samples 
for prompt estimates, any quantity 
small or large. 

Also Transformers, Coil Assemblies, 
Kickers, Magnetic Windings for 


every purpose. 
WITE xr WRIT? 


<p-\ DEAN W. DAVIS & CO. 


SOLENOIDS 


Send for 
Bulletin on 

new Push and 
Push-Pull Types 






Factories in Chicago and Kentland 
1006 FIRST ST., KENTLAND, INDIANA 


FOR RELIABLE HEATING 
ELEMENTS and RESISTORS 


Even the devil himself could 
not withstand the extreme 
temperatures to which Jelliff 
resistance wires are  sub- 
jected. Constant research, ap- 
plication study and controlled 
production assure you fine 
quality products of superior 
performance and long life. 


Jelliff resistance alloys are 
used extensively for indus- 
trial, radio and electronic 
equipment; domestic appli- 
ances; instruments; transpor- 
tation apparatus and ma- 
terials handling equipment. 


For specific engineering data 
applying to your problem, 
refer to the new and com- 
plete 56 page Jelliff Resist- 
ance Alloys Catalog. 





Write Dept. 202 for Catalog No. 46 
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DIPPING BASKETS 
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oe BE- eet 2 
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STRAINERS + FILTERS 
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of the dial-gage pointer to the recorder chart without 
loss of sensitivity or accuracy. 

The operating principle of the electronic circuit shown 
in Fig. 4 permits positive control of the reversible syn- 
chronous motor when contact is made between the dial 
gage hand and the follower flag. Because of the sensi- 
tivity of the dial gage hand, virtually no current should 
be drawn when contact is made with the follower flag, 
Current in this circuit is kept below 0.05 microamp when 
contacts are closed. A delay of approximately 0.75 sec 
is necessary to provide a slight overswing to insure posi- 
tive contact before actuation of relay and motor rever- 
sal. The overswing reduces a vibrating condition that 
‘would otherwise result. Minimum overswing assures 
chart recordings with a slight oscillation movement 
which does not detract from the legibility and accuracy 
of thermal critical points. 

Under operating conditions the contact flag coupled 
to the drive shaft is driven until contact is made with 
the dial-gage pointer. Contact changes the grid im- 
pedance of a semiremote cut-off tube in the electronic 
control circuit. This change, after a delay of approxi- 
mately 0.75 sec, actuates a relay that reverses the motor. 
When the contact is broken there is another slight 
delay before the motor changes direction to remake con- 
tact. This oscillating circuit controls the amplified ex- 
pansion and contraction movement of the specimen to 
the chart. 

The electronic motor-control circuit shown in Fig. 4 
consists essentially of transformer T-101 supplying plate 
and heater voltages for 7Y4 full-wave rectifier; 7A4 
medium-mu triode with K-101 relay in plate circuit ; and 
7H7 semi-remote cutoff pentode. When contactor is 
open, operating grid voltage is applied to the 7H/7, 
making the tube conductive. Resultant voltage drop 
across R-103 produces 7A4 negative grid bias and re- 
duces current flow in 7A4 plate circuit, rendering K-10! 
relay inoperative. 

When contactor is closed reduced source impedance 
permits negative 7H7 grid bias to cut-off. Resultant 
rise in 7H7 plate voltage reduces negative 7A4 bias and 
allows plate-current flow for actuation of the relay for 
motor reversal. Condenser C-103 is placed in 7A4 grid 
circuit to eliminate relay contact vibration and delay 
7A4 operation by approximately 4 second. The circuit 
supervises operation of a Holtzer Cabot type RWC re 
versible synchronous motor developing 75 in.-oz torque 
at 0.7 rpm and rated at 9 watts, 115 volts. 

Accurate, even heating and cooling cycles for desired 
temperature ranges and heating and cooling rates are 
obtained by the use of one of six program cams supplied 
with the Wheelco proportioning program controller. 
This “electronic principle’ instrument includes a built 
in Chronotrol or program feature. The Brown continu 
ous-balance recording pyrometer, also built on “the elec- 
tronic principle,” is equipped with a special chart suit 
able for external driving. Fast response of the record 
ing pyrometer makes it sensitive to sudden temperatur 
changes with an accuracy of 4 of one per cent. 


Research facilities of The Commonwealth Engineering 
Co., Dayton, Ohio, have been more than doubled now that the 
company has occupied its new quarters. New laboratories in- 
clude research facilities in electronics, instrumentation, etc. 
The old structure will house the industrial finishes, plastics, 
metallurgy, hydraulics, high-vacuum and other laboratories. 
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among the features of DIEFLEX 


VARNISHED TUBING 


ener +e nity of Product 


* 


D 
y 
y 
4 
y 
io 
, 
yj 
A 


| 


——_——~ 


3 
es 


a” 
lle 
aon 


— 


IKE two peas in a pod, every piece of Dieflex varnished DIEFLEX PRODUCTS LIST 
tubing or sleeving is like the next one in its faithful ad- MADE WITH BRAIDED COTTON SLEEVING BASE 
herence to the high standards of quality that have made this VTA Grade A-1 Magneto Grade Varnished Tubings— 
‘ Ae WeCie- Pe lee Ce MRA tM lt 
product a time and money saver for electrical manufacturers. VTA Grades C-1 and C-2 Heevily Coated Saturated 
Such features as ability to be cut evenly and cleanly, rapid re- idl ia A le La) Aaah iatahlae 
° page Sleevings — Heavy Wall Varnished Tubings and Satu- 

turn to roundness after cutting, and excellent flexibility, make Monty air apem 

Dieflex varnished tubing products an important factor in cut- MADE WITH BRAIDED GLASS SLEEVING BASE 
ting manufacturing costs. Ae Wee Me OM ee CM Mee 
Dieflex varnished tubing and saturated sleeving, of finely Lace agg hap abt Utena Moats 


° * . Fiberglas Sleevings—V TA Grade C-2 Heavily Saturated 
braided cotton or inorganic glass fiber, have these helpful char- Te tt teen AL Re Re e 


acteristics in all VTA and ASTM grades. They will help you be- 0 yee egal taaaecoy tease alia Raaata tt 
° . PIP MO ule Me meal 

cause they will speed your production and cut assembly costs. 

Insist on Dieflex and be sure you are using the best. 
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IMC Representatives 


DETROIT 2——11341 Woodward Ave. ¢ PEORIA 5—101 Heinz Court 
MINNEAPOLIS 3—1208 Harmon Place 





MANUFACTURERS CORPORATION Authorized Distributors 

*CHICAGO 6 *CLEVELAND 14 INSULATION and WIRES INCORPORATED 
BT uli) ECTRic ye R Et St. Lovis 3, Mo. « Atlanta 3,Ga. e¢ Boston 20, Mass. 
ty Oe Onn: Detroit 2, Mich. © Houston 2,Tex. © New York 7,N.Y. 
ga = = NACE TRI-STATE SUPPLY CORPORATIONS 


312 E. Wisconsin Ave 


—, = 1315 Mutual Home 
*Local Stocks Available ZEST Moat seis Los Angeles 13, Cal. e San Francisco 7, Cal. e Seattle 4, Wash. 









QUICK DELIVERY 


RELAYS 


TIME DELAYS AND 
QUICK ACTING 


Hermetically sealed 
Oxygen-free contacts 







































High pressure of inert 
gas cools and quenches 
the arc. 

























Time delays up to 20 | 
seconds. All combinations ~ 
of action. 


RUGGED STEEL CONSTRUCTION 
IT’S GOT WHAT IT TAKES! 
Send now for Catalog of Mercury Relays and 

complete line of Mercury Switches 


CANADIAN REPRESENTATIVE 
CONTROLITE ENG. & SALES LTD. 
Toronto, 5 Ont. 


DURAKOOL, INC. 





















1010 HW. MAIN ST. 
ELKHART, INDIANA 
























OR those small insulators 

requiring high dielectric 
and mechanical strength — 
specify LAVITE. the rugged, 
close-grained steatite ceramic. 
May be machined, threaded or 
tapped to close tolerances with- 
out costly rejects. Ideal for 
resistors, coil forms, capacitors, 
tube bases, bushings, etc. Test 
samples gladly furnished on 
request. 
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Controlling an Indirect-Are 
Rocking Electric Furnace 
(Continued from page 109) 


case these switches energize the magnets of the revers- 
ing contactors and the rocking motor reverses promptly 
at each of these points. The arm B is pivoted at P and 
it will be seen that the length of time and the arc through 
which cam A is allowed to rotate in each direction before 
striking the rollers actuating the green or red limit 
switches may be controlled by changing the position of 
arm B up or down relative to cam A. This is accom- 
plished by cam C. which is rotated very slowly by a small 
feed motor, shown in the circuit diagram, Fig. 4. Thus, 
starting with arm B in its lowest position, the rocking 
angle and time is shortest. As cam C rotates and moves 
the-arm B upward, the rocking time is gradually in- 
creased to its maximum, approximately the time required 
to rotate the furnace shell through an angle of about 
180 deg. 

The time required to turn cam C through its cycle 
may be varied and thus the length of time taken to in- 
crease the rocking angle from minimum to maximum, 
by moving the selector handle shown near the right of 
Fig. 2. This is actually a gear shift which changes the 
speed of rotation of cam C. These adjustments are de- 
sirable in order to accommodate the various types of 
metals and alloys that may be melted in the furnace. 

When the melting cycle is complete and it is desired 
to pour the metal from the furnace, a portable push- 
button station is used for plugging the rocking motor 
beyond the point permitted by automatic rocking so 
that the spout is below the level of the molten metal. 
This is prevented during the normal operating cycle by 
mechanical stops on the rocking tracks. These are safety 
measures to eliminate any possibilities of the furnace 
rotating too far and spilling the metal. 





@ @ This auxiliary motor-generator equipment under con- 
struction at the Westinghouse East Pittsburgh, Pa., plant 
is destined for a new Weirton mile-a-minute steel rolling 
mill. The installation consists of a 1500-hp main driving 
unit, with seven booster generators and three exciters, 
plus small control units. The six mill and reel motors 
have total output of 17,500 hp. The 4500-hp unit that de- 
livers the finished product from the last stand is said to 
be the largest ever used for such purposes. 


ELECTRICAL MANUFACTURING 


LITTLE BOLTS 
DO BIG JOBS 


for 
BATTERY 
MANUFACTURERS 


@ Fastening cables to storage battery terminals is an 
application for bolts that demands the utmost dura- 
bility and dependability. These requirements are met 
successfully by the Circle ©. Battery Bolt illustrated— 


electro zinc plated or lead plated to resist acid corro- 


sion——which is used in large volume by leading bat- 
tery and cable suppliers. 

No matter what the application— standard or 
special — a Circle © Bolt will meet the requirement 
. will give long, dependable service. That’s why so 
many leading manufacturers have standardized on 
Circle ® Bolts . . . why they are worthy of consider- 


ation for use on your products. 


DID YOU KNOW ¢bat Buffalo Bolt 
does its own steel processing prior to 
forming and machining. Illustration 
shows steel bars being pickled. 


(B) BUFFALO BOLT COMPANY 


NORTH TONAWANDA, N. Y. - SALES OFFICES IN PRINCIPAL CITIES 
Export Sales Office: Buffalo International Corp., 50 Church Street, New York City 
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industrial Need! 


Designers find Western Felt useful for many 
component parts in which extra perform- 
ance characteristics are essential. 
unusually versatile material that can be 
processed to a wide range of specifications — 
from wool soft to rock hard. 


It’s an 


Resilient, flexible or compressed — West- 
ern Felt has high resistance to water, oil, 
age, heat and wear. It cuts readily to any 
form and does not ravel, fray or lose its 
shape. 

In one form or another, felt is used profit- 
ably in thousands of products for isolating 
vibration, absorbing sound, cushioning 
shock, filtering liquids, retaining liquids, 
etc. New uses are found daily. 
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WESTERN FELT WORKS 
G 


4035-4117 Ogden Avenue, Chicago 23, Illinois 


Branches in All Principal Cities 


LARGEST INDEPENDENT MANUFACTURERS and CUTTERS of WOOL, HAIR and JUTE FELTS 
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Self-Contained Power Unit 
for Railway Cars 
(Continued from page 114) 


set for 1400 rpm closes a circuit to energize a solenoid 
coil to choke the engine air inlet. The choke requires 
manual reset. 

The complete power unit is mounted on roll-out rails 
for inspection or replacement. To facilitate this, all 
electrical circuits are made through disconnect plugs 
and receptacles. 


LOADS AND RATINGS 


The low-voltage alternator is designed to supply loads 
which do not cycle automatically, and which are com- 
mercially available,in the voltage range 115-120 volts. 
It is contemplated that the lighting circuits run 95 per 
cent power factor or better, and that the total load per 
car is 5 kw maximum on alternator No. 1. Thus the 
alternator is normally loaded to 50 per cent of capacity, 
or less, and the output voltage is 120 volts, approxi- 
mately. In emergency, when a similarly-equipped ad- 
jacent car is demanding 5 kw additional load from the 
alternator, the voltage will be 114 volts, approximately, 
which is adequate. This design combination avoids any 
requirement for a-c voltage regulators. 

The high-voltage alternator is designed to supply a 
variety of loads which may run continuously or be cycled 
automatically. The voltage output will be 220 volts 
under usual operating conditions. Severe reduction 
of voltage from this alternator occurs when starting 
the “cooling” load motors. This is permitted inten- 
tionally, first to reduce the weight of the alternator, 
and second to afford minimum shock to the belt-driven 
compressor belts at start. All the motors connected 
to this circuit are voltage-tolerant; that is, they do 
not require close regulation of the alternator voltage. 
This is important to simplify the controls. 

The cooling load consists of two motors in parallel, 
a 15-hp compressor motor and a 1-hp condenser fan 
motor. The normal combined load is 10.4 kw at 84 
per cent power factor, the maximum combined load is 
12.4 kw at 86 per cent power factor. The heating load 
will be 12 kw at 100 per cent power factor. Note that 
these two loads are selective with seasonal conditions, 
but are not required simultaneously.’ The remaining 
loads, such as the %-hp radiator fan motor, a water 
cooler, and refrigeration units, may increase the total 
load to 15 kw. 

The exciter rating, 38 volts, d-c, permits a battery- 
charging current of 30-35 amperes to the 16-cell lead 
battery. This should be ample for a continuous charging 
condition inherent in an engine-driven system. In nor 
mal operation, the fully-charged battery current will 
be of the order of 5 amperes, and the exciter output 
is 2.5 kw, or less than 70 per cent of the maximum 
rating. The battery is a 177 amp-hr, 16-cell, heavy- 
duty battery designed for engine-cranking duty, and 
weighs 685 Ib. 

Typical loads for a lounge car are listed in Table I. 

A typical application of Diesel power and air-condi- 
tioning units is shown in Fig. 4. The Diesel engine (5) 
drives generators (6). The separate engine radiator 
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Wren a starter controls the motor 
which drives an oil or coolant pump on 
a machine tool, it’s a good idea for the 
operator to know for sure that the pump 
is operating, whenever it should be. 
This is an ideal assignment for the 
Master single push-button starter —be- 
cause the visual “ON-OFF” signal in 
the Master starter is mechanically in- 
tegral with the moving control contact 
assembly. When it says “ON” the cir- 
cuit is closed; when it says “OFF” the 
circuit is open. That’s “for sure.” 


When it says ‘‘ON”’ 
... It is “ON” 


Another thing: Master’s exclusive 
single push-button feature makes extra 
good sense wherever particularly fast 
control may be necessary. Just one but- 
ton to push. And on machine drives 
where indexing of parts is required, 
two quick taps of the single button to 
“jog” the motor are a lot easier than 


THE MASTER ELECTRIC COMPANY 


“piano-playing”on two separate buttons. 

There are other good reasons for 
using Master starters—clean, open de- 
sign; easy installation, and so forth— 
that make good reading in the Master 
Industrial Controls Bulletin No. 200. 
Write for it, or get in touch with your 
nearest Master representative. 


DAYTON 1, OHIO 


This new starter bears a trademark long 
famous on motors, assuring product in- 
tegrity in control equipment as well. 
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FOR EXTRA 
SALES—PROFITS 
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QUALITY PRODUCTS 
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BATTERY 
ELIMINATORS 


FOR DEMONSTRATING 
and TESTING AUTO RADIOS 
New Models . . . Designed for Testing D.C. Elec-_ 
trical Apparatus on Regular A.C. lines. Equipped 
with Full-Wave Dry Disc Type Rectifier, Assuring 


Noiseless, Interference-Free Operation and Extreme 
Long Life and Reliability. 
@ Eliminates Storage Batteries and Battery Chargers. 


@ Operates the Equipment at Maximum Efficiency 
at all Times 


@ Fully Automatic and Fool-Proof. 


LOW POWER 
INVERTERS 


For Inverting D.C. to A.C. 


Another New ATR Model . . . Designed for Oper- 
ating Small A.C. Motors, Electric Razors, and a 


Host of Other Small A. C. Devices from D.C. Vol- 
tage Sources. 


ATR 


STANDARD 
AND HEAVY 
DUTY 
INVERTERS 


For Inverting D.C. to A.C. 

Specially Designed for Operating A.C. Radios, Tele- 
vision Sets, Amplifiers, Address Systems, and Radio 
Test Equipment from. D. C. Voltages in Vehicles, 
Ships, Trains, Planes, and in D.C. Districts. 


Write for Our New Catalog—just Off the Press! 
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Quality Products Since 1931 
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(4) has a bladed fan driven by a 4-hp, 220-volt, single- 
phase, capacitor-start-and-run motor. The refrigerant 
compressor unit (2), shown also in Fig. 5, employs a 
15-hp, 220-volt, 3-phase motor; this motor is loaded 











Fig. 5—Refrigerant compressor unit, powered by a 
15-hp, 220-volt, 3-ph motor. 
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Fig. 6—Spray-type condenser unit for refrigerant used 
in cooling system, equipped with a 1-hp, 220-volt, 3-ph 
fan motor for driving the pump. 


from 9 to 12 hp in service. The freon refrigerant vapor 
is condensed to a liquid in the forced-air condenser 
unit (1), shown also in Fig 6; the fan motor is rated 
1 hp, 220 volts, 3-phase. 

The air-conditioning unit (3), shown also in Fig. 
7, is mounted within the car body above the passenger 
space. Cooling and heating coils are provided; the 
blower motor forces a mixture of fresh air and recircu- 


| lated air through these coils into an air-distribution 


duct as shown. The blower motor rating is typically 
1 hp, 120 volts, 3-phase. The electric space-heaters, 
12 kw, 230 volts, 3-phase, are mounted between these 


| coils and the entrance to the duct when used. 


The control panels, previously described, are mounted 


in a locker at one end of the car, with a small exhaust 
fan for ventilation purposes. In addition, a thermostat 


system with associated master control panel is installed 
nearby. 


From a cooling standpoint, under rated conditions 


this equipment has an 8-ton maximum rating, that is, 
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Exact precision alignment is secured 
with sleeve bearings more readily than 
with any other type. Bunting Cast Bronze 
Bearings pressed into the housing 
and bored in line assure the utmost 
in precision alignment. When alignment 
is one of your problems utilize this 
outstanding advantage and consult 
the Bunting Engineers whose experience 
is at your disposal. The Bunting Brass 
& Bronze Company, Toledo 9, Ohio. 
Branches in Principal Cities. 
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with Stanley “FLUD-LITE” MAGNIFIERS 


Flood the work with shadowless for extra rigidity. Models for per- 
fluorescent light and magnify the manent installation and for por- 
details . . . see quality go up, table inspection use .. . A.C. 110- 
costs come down. 120 volts, 60 cycles. 


Stanley “FLUD-LITE” Magni- Stanley “FLUD-LITE” Magni- 








fiers have finely ground 5” lens, 13” fiers are now available for imme- 

focal length, together with easy- diate delivery. Write today for 

positioning adjustments. Frame illustrated folder. Stanley Electric 

and arms are die castings, ribbed Tools, New Britain, Connecticut. 
Trade Mark 


HARDWARE - HAND TOOLS - ELECTRIC TOOLS 








Let a WELD-BILT engineer show you 
ways to speed up your materials han- 
dling methods while reducing your op- 
erating costs. 

PORTABLE ELEVATORS @ HYDRAULIC LIFT 


TRUCKS @ 2 & 4 WHEEL TRUCKS e@ TIERING 
MACHINES @ BARREL TRUCKS & RACKS 










Leading American industries use and endorse 
WELD-BILT equipment. Write for illustrated 
folder. 


The WELD-BILT Heavy-Duty 
Hydraulic Lift Truck — 
6,000 to 10,000 Ib. Capacities. 


gus 


IR 


233 Water St., At 3 ae stale ee 
Materials Handling Engineers 
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furnishes an equivalent of 16,000 lb of melting ice in 
24 hr. Where 10-ton rating is required, on glass-donx 
cars, for example, larger-capacity condensing units and 
air-conditioning units are supplied, while the electrical 
loads are increased but slightly due to the higher effi- 
ciency built into the air-conditioning system. 

This system provides three rates of cooling: full 
cooling, half cooling, off. To obtain half cooling on 
conventional d-c systems, the compressor motor speec| 
is reduced by field control. Oy the new a-c system, 
equivalent performance is secured in a simple manner 





Fig. 7—The 8-ton capacity air-conditioning unit, with 

]-hp, 120-volt, 3-ph motor in foreground and 12-kw, 

230-volt, 3-ph electric space heaters mounted inside at 
the duct entrance. 


without reduction of motor speed: a magnetic valve 
admits a pressure to lift the discharge valves on two 
of the four cylinder heads, in a manner to bypass 50 
per cent of the compressor capacity for half cooling or 
“modulated” operation. At the same time, a duplicate 
magnetic valve shuts off the refrigerant to one-half 
of the evaporator or cooling coil. The electrical con- 
trols and circuits for modulation are thus very simple. 

All the rotating electrical parts of this system operate 
normally at less than nameplate rating. In addition, 
there are temperature-rise margins which give an addi- 
tional factor of safety for long life and trouble-free 
operation. 

The six-pole alternator and the exciter constructions 
use materials and processes of highest quality. Class 
B insulation is used throughout, with extra dipping 
and baking treatments as required for severe railway 
service. Salient field poles are used for the alternators, 
on a shaft which is designed for exceptional torsional 
rigidity. The alternators are mounted in a common 
frame; a snap-cover provides access to the collector 
rings. 

The exciter is a ball-bearing machine, hung on a 
pivot mounting from above, and with a simple belt- 
adjuster. Due to the accessible position, the commu- 
tator and brush rig are easily inspected or serviced. A 
mesh-screen cover band is provided, with a toggle- 
spring latch. Removal of the exciter for replacement 
requires no disturbance of the alternator assembly. 

The over-sized compressor motor is a class B, totally- 
enclosed, fan-cooled, ball-bearing motor, of the double 
squirrel-cage type for the highest starting torque with 
the least starting current. The motor design is co- 
ordinated with that of the alternator on which it starts 
and runs as a load, and is matched properly to the 
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els get to the bottom o 
THE FALSE BOTTOM! 


Some things are built with a false bottom like the glass above, and deceive you into think- 
ing you're getting more than you are. Substitutes for mica, too, sometimes appear to offer 
many of the unique advantages of mica. But don’t be misled! Wherever insulation is im- 
portant, beware of the false bottom every time. Because there is no substitute for mica; 
no substitute, either, for the experience, the resources and the service that are exclusive 


with Macallen Mica. 


THE MACALLEN COMPANY, BOSTON 27, MASS. 
CHICAGO: 565 W. Washington Bivd. CLEVELAND: 1231 Superior Ave. 
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EFFICIENT PERFORMANCE 


Motor brushes are the “heart” of the electric motor or 
generator. Good performance of the machine depends 
very much on how efficiently they operate. It is good 
business to equip your products with Engineered Brushes. 
You do that when you specify OHIO. Submit your require- 
ments to our engineering department. 


LET OUR ENGINEERING STAFF HELP YOU 
WITH YOUR BRUSH REQUIREMENTS 


THE OHIO CARBON COMPANY 


12508 BEREA ROAD 


CLEVELAND 11, OHIO 

















compressor requirements. 

The remaining motors of the system are totally- 
enclosed, ball-bearing, class A motors. Each motor is 
specified and built to suit its intended purpose and to 
secure the utmost reliability inherent in a-c motors. 

The cooling arrangement for the split alternator as- 
sembly follows: 400 to 500 cfm of clean cool air is 
exhausted from the car body through a duct to the 
alternator inlet connection. The alternator pressure 
fan exhausts this air to the interior of the Diesel power 
unit enclosure after passing through the split alternator 
parts. A small portion of this air supplies the intake 
requirements of the Diesel engine, the remainder being 
circulated within the engine enclosure and forced from 
the enclosure by a small engine-mounted exhaust 
blower with duct. The interior of the enclosure is 
thus kept under slight pressure when the engine is 
running. The exciter is semi-enclosed and self-ventilat- 


| ing, circulating enclosure air. 


Note that clean, cooled air is introduced into this as- 
sembly in hot weather, and warmed air in cold weather. 


| This feature contributes to reliability and long life and, 


in addition, minimizes changes in field resistances tc 
simplify the control requirements. 


A FLEXIBLE SYSTEM 


Now that a supply of energy in sufficient variety and 
amount is available at all times, there is some choice 
in adapting the loads to the operating requirements. 
For example, other selections of alternator voltages 
may be made, controls may be operated from a-c rather 
than from the customary d-c supply, the use of a drum- 
controller may be avoided where intercar connections 
and yard power supplies are not required, and so on. 
The 5 kw lighting transformer shown in the diagram 
is optional; the engine shutdowns for maintenance 
usually occur at specified locations, where 120-volt 
power can be made available without a need for under- 
car transformers. 

An important extension of this system is to recover 
engine waste heat for car-heating in cold weather. In 
such a scheme, the electric overhead heat previously 
described may be supplemented by electric floor heat 
if desired; both are in turn supplemented by heating 
coils in which steam as a heat source is replaced by 
circulating engine coolant, by-passing the radiator. 
The amount of coolant diverted is controlled by heating 
thermostats. Tests on an experimental car indicate 
that a surplus of heat is available under the most severe 
winter conditions, relieving the locomotive’s steam de- 
mand and permitting full use for traction purposes. 
This is an important operating feature on certain rail- 
roads. 

Weight of equipment is a very important considera- 
tion in railway work. Weight reduction is an attrac- 
tive feature of the new Frigidaire system. With suffi- 


| cient fuel in the fuel tank for 50 hr of service, the 


equipment illustrated herein will save at least 2,000 
lb per car set, compared with conventional low-voltage 
d-c systems. The chief savings are in the battery, con- 
trols, and wiring. 

Scientific progress is very well exemplified in the 
modern light-weight, streamlined passenger railway 
car. Many ingenious parts and devices are here assem- 
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C-D NON-METALLIC 
PRODUCTS 


DIAMOND VULCANIZED FIBRE 


VULCOID—Resin Impregnated Vulcanized 
Fibre. 


DILECTO—Thermosetting Laminated Plas- 
tics. 


CELORON—A Molded Phenolic Plastic. 
MICABOND—Built-up Mica Electrical In- 


sulation. 


HAVEG—Plastic Chemical Equipment, 
Pipe, Valves and Fittings. 


Available in Standard Sheets, Rods and 
Tubes; and Parts Fabricated, Formed or 
Molded to Specifications. 


DESCRIPTIVE LITERATURE 


Bulletin GF gives Comprehensive Data on all 
C-D Products. Catalogs are also available. 
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There is no end of profitable applications for this versatile 
material. It is used in a multitude of mechanical, structural and 
electrical applications because of its unique combination of 
lightweight, strength, toughness, resistance to wear and abra- 
sion, excellent arc-resistance and good dielectric properties. 

Diamond Vulcanized Fibre is available in sheets, rods and 
tubes which are easily and cleanly fabricated on woodworking 
or metalworking machinery. It can be formed and punched; 
cut and sawed; drilled and tapped; turned, threaded and reamed 
. . . or, if you wish, we can supply the parts you need fabricated 
to your specifications. 

Long experience in fibre application engineering, in connec- 
tion with our complete line of laminated (Dilecto) and molded 
(Celoron) plastics, enables us to render unbiased recommenda- 
tions for the best application of fibre to the solution of your 
mechanical and electrical problems. Just call in a Continental- 
Diamond Technician—or write for your Continental-Diamond 
Fibre catalog. 
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BRANCH OFFICES: NEW YORK 17 ¢ CLEVELAND 14 ¢ CHICAGO 11 «+ #£=SPARTANBURG, S.C. »« SALES OFFICES IN PRINCIPAL CITIES 
WEST COAST REPRESENTATIVES: MARWOOD LTD., SAN FRANCISCO 3 « IN CANADA: DIAMOND STATE FIBRE CO., OF CANADA, LTD., TORONTO 8 
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Fabricated 


To Your Specifications 


with Mall Flexible Shafting. You can take it around 
corners, curves and through congested areas and pro- 
duce a clock or counter-clockwise motion at a distant 
point—easily, safely, and economically. At the same 
time, you increase mechanical efficiency, reduce pow- 
er losses and moving parts, eliminate alignment prob- | 
lems, simplify design, speed up assembly and lower | 
manufacturing costs. 

Mall Flexible Shafting is designed and manufac- | 
tured to meet design engineers specifications. It is 
available with Metallic or Elastic Plastic Covered 
Housing in any desired type or length, with or with- 
out fittings for power transmission or remote control. 

Over 26 years of experience in fabricating Mall Flex- 
ible Shafting for a broad range of power drives and 
remote controls under precision production control, 
adequately equip us to assist you with any contem- 
plated applications. Our Engineering Staff is at your 
disposal. 

Mail us your blue prints and specifications giving 
full information regarding installation. Com- | 


plete engineering data mailed upon request. 
FLEXIBLE SHAFT DIVISION 


MALL TOOL COMPANY 


You can put power to work anywhere it is needed | 


7827 South Chicago Avenue, Chicago 19, Illinois 
* 26 Years of “Better Tools For Better Work” 
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bled, demonstrating to the public the advantages of 
travel by rail. Yet, behind the scenes is a technical 
problem decades old: how to obtain adequate power for 
auxiliary services? Here the widening uses for elec 
tricity already exceed the abilities of axle-driven gen 
erators. One forthright solution, where operating con 
ditions permit, is the application of a Diesel power unit 
of the type described in this article. The use of inde 
pendent power generating units, a suggestion today, 
may be a necessity tomorrow. 


® © Bearing Manufacturers Present 
Common Identification Plan for Adoption 

A standardized numbering system for ball and roller 
bearing dimensions was presented recently to the Ameri- 
can Standards Association by the Anti-Friction Bearing 
Manufacturers Association. The new code calls for a 
common means of identifying types, sizes, tolerances, 
modification of internal design and lubrication of stand- 
ard ball and roller bearings to meet all the requirements 
of users. This new identification system utilizes a com- 
bination of figures and letteres alternately and is flexible 
enough to take care of future changes in design, toler- 
ances, lubricants and separator materials. 

The industry’s new numbering system permits the ex- 
pression of more variable descriptions in terms of 4 
digits, so that the manufacturers of ball and roller bear- 
ings are able to convey all required information to bear- 
ing users ina much shorter and simpler form of standard 
identification. To the manufacturer this is of particular 
importance since in many types of bearings in the small 
size range it is sometimes impossible to stamp either 
the bearing or the package itself with a lengthy identi- 
fication code. 

In a bearing designation such as the code 25BC02, 
the 25 indicates that the inside diameter of the bearing 
is 25 mm; BC is a code designation for single row radial 
nonloading groove assembly; and, finally, 02 indicates 
the series of the bearing and its outside diameter and 
width. Wherever more specific information is required 
such as seals, cages and lubricants, code letters and 
numerals are added. 

This numbering system was used in the ball and roller 
bearing specification manual published in 1942 and was 
adopted by the Society of Automotive Engineers for 
inclusion in the SAE handbook first issued in 1943. In 
presenting the proposal to the American Standards As- 
sociation, it was pointed out that during the period of 
transition for the use of individual manufacturers’ iden- 
tification codes to adoption of the industry’s standard 
coding, it will be necessary for both codes to appear on 
individual catalogues and packages. 


IES Medal to Luckiesh 

Dr. Matthew Luckiesh, director of the lighting research 
laboratory of General Electric Co., Nela Park, Cleveland, has 
been awarded the gold medal given annually by the Illuminat- 
ing Engineering Society “for meritorious achievement which 
has conspicuously furthered the profession, art of knowledge 
of illuminating engineering.” The IES Gold Medal, highest 
honor in the field of lighting, will be presented to Dr. Luckiesh, 
together with an official citation, at the Illuminating Engineer- 
ing Society National Technical Conference to be held Septem- 
ber 15-19 in New Orleans, La. 

Dr. Luckiesh is a Fellow of the IES and also a past-president. 
He is a Fellow of the American Institute of Electrical Engi- 
neers and an active member of other societies. 
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Any Speed They Want... 


66% Extra Gain in Output 


To speed the cutting of a groove (.0065 | 
inches wide, .0070 inches deep) on a | 


cartridge wheel, a metals working plant 
installed this modern Sundstrand auto- 
matic lathe with special tooling, in place 
of an older type machine. Equipped with 
a two-speed, 2-to-1 ratio motor drive, 
the lathe turned out 3 pieces per hour. 


By replacing the two-speed drive with 
electronic stepless speed control, the 
lathe‘s output was increased to 5 pieces 
per hour—an extra gain of 66 per cent, 
thanks entirely to Thy-mo-trol. 


Better Quality of Wire, 
Less Breakage 


With this one wire-drawing machine and 
Thy-mo-trol drive, Scovill Mfg. Co., can 
draw wire of several different sizes, be- 
cause Thy-mo-trol’s wide speed range 
provides the right speed for maximum 
production of every size wire. Thy-mo- 
trol not only provides a wide range of 
speeds, but it can hold each speed 
constant, regardless of load change. 
This has improved quality, particularly 
in the threading operation where the 
load varies greatly. And Thy-mo-trol’s 
smooth acceleration minimizes wire 
breakage, and saves wear on the 
machine and dies. 


See-Saws as She Breathes 


Here's a unique application of Thy-mo- 
trol to a new-type oscillating bed for 
combating the crippling effects of polio. 
Built by Respir-Aid, Inc., the new bed is 
mounted on a motor-driven frame which 
the Thy-mo-trol drive see-saws in rhythm 
to the patient's breathing. By simply 
turning a small knob which electronically 
controls the speed of the driving motor, 
this attendant regulates the speed of 
see-saw motion. 
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can give your machines 


these advantages — 


Wide Speed Range 
Constant Speed, Regardless of 
Load 


Stepless Speed Control 


For more information about these in- 
herent characteristics of Thy-mo-trol, 
and how it really works, ask your 
nearest G-E office for Bulletin GET- 
1223. Apparatus Department, Gen- 
eral Electric Co., Schenectady 5, N.Y. 
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SOLAR 
STARTERS 


FOR ALL STANDARD 


FLUORESCENT 
LIGHTING EQUIPMENT 


Made to exacting specifications, SOLAR Fluores- 
cent Starters are engineered to insure efficient 
lamp performance and are pre-tested in actual serv- 
ice. A twist of the wrist locks them firmly in posi- 
tion for perfect starting contact. For new equip- 
ment or replacement. 


\ STARTER 


Prompt - Dependable 
- Quick — “P-D-Q” 
Starters start in one- 
second or less. For 
better performance, 
longer lamp life, less 
maintenance, it’s 
SOLAR “P-D-Q” 
Starters. 


U. L. APPROVED 


STARTER 


SOLAR “Glow-Type”’ 
Starters give dependa- 
ble starting and restart- 
ing in two to three sec- 
onds. Approximately 
6,000 lamp starts per 
starter. Reliable — eco- 
fomical. 


U. L. APPROVED 


SEND DATA SHEET No. V-7b 
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Type of Business 


SOLAR ELECTRIC CORPORATION 


FACTORY and SALES OFFICES 
WARREN, PENNSYLVANIA 














Engineering Smoothness Into 
Ball and Roller Bearings 


(Continued from page 105) 





that it is virtually impossible to try bearings for inter- 
ference at the location of the machining process, 
whether this be turning or grinding, and not get dirt 
into the bearing. 

Either grease or oil lubrication may be used in 
service with virtually no change in vibration, pro- 
vided the lubricant does not solidify and provided 
there is sufficient quantity in the raceways to accom- 
modate the loads and speeds encountered. It is ex- 
tremely important that the lubricant be clean, and it 
is advisable, where practicable, to avoid the necessity 
of adding to or renewing the supply of oil or grease 
because, with each disturbance of the bearing enclosure, 
there is the possibility of introducing dirt. 

Despite the precision built into bearings, and the 
cleanliness and care exercised in mounting them, 
there may be appreciable vibration of a machine due 
to excitation of natural frequencies of some of its 
common parts. It is impossible to eliminate such 
vibrations without providing adequate means of damp- 
ing or, preferably, altering the shape of the parts 
involved. 

One particular incident can be cited where a motor 
manufacturer complained of a noise, over a narrow 
range of speeds, when the motor was being accelerated 
or decelerated. This manufacturer felt that undue 
roughness in the bearings was the cause of the noise 
and requested that smoother bearings be supplied. 
Examination revealed that the noise was caused by 
abnormally high axial vibrations of the rotor and that 


| the end plates were acting as sounding boards to 


transmit the vibrations as noise. Further investiga- 
tion disclosed that these vibrations occurred at the 
natural frequency of the rotor and motor frame 
assembly. Any bearings, no matter how smooth, served 
to excite the resonant vibration when there was no 


| damping. With adequate damping, the motors per- 


formed satisfactorily with any normal bearings. 
One effective method of damping rotor or shaft 
vibrations is to apply a slight thrust to the bearings 
in the form of spring loading. Mounting the bearings 
in rubber also reduces vibrations, but this practice is 


| not always desirable since accurate positioning of the 


parts cannot be maintained. Mounting assembled 


| units, such as motors, fans or blowers, on rubber 
supports will prevent these from transmitting or re- 


ceiving vibrations through the base. However, if vibra- 
tions are being carried in some other manner, such as 
by a belt or-coupling, mounting on rubber may aggra- 
vate the conditions. 


| Recent ASA Publications 


Important addition to ASA standards is the 32-page Amer- 
ican Standard Abbfeviations of Use on Drawings (Z32.13.- 
1946). This provides a dictionary of technical abbreviations 
for some 2000 words or terms and is the culmination of an 
activity initiated during the war. In the preparation of this 
standard some 13,000 abbreviations for 9000 words were studied. 
Price is $1.00 per copy. Also recently published is the Amer- 
ican Standard Drawings and Drafting Room Practice (Z14.1- 
1946), available at $1.50 each. ASA headquarters are at 70 


| E. 45th St.. New York 17. 
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Your Rectifier 
PROBLEM.... 
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ers 
A dependable and economical solution 


Every experienced product engineer knows that even when rectifier charts 
are completely checked for data bearing on the application, all factors may 


not be included. 


A free exchange of information with Fansteel Rectifier Engineers will help 


to clear up these points, without obligation. 


Fansteel Engineers with years of rectifier experience in the widest range of 
applications — with all laboratory facilities at hand for every test under 


actual working conditions — will gladly cooperate. 





The most dependable rectifier for the particular application will be assured. 
This up-to-date Rectifier 


Manual for design and 
product engineers is  0f standard and semi-standard rectifiers exactly fulfilling his requirements — 


In such cooperation the product engineer is often enabled to take advantage 


available without charge. with marked economy. 


BRANCH OFFICES IN PRINCIPAL CITIES 


METALLURGICAL CORPORATION 


RECTIFIER DIVISION 
NORTH CHICAGO, TLEINOUS 
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Motorization is 
widely accepted 
by designers... 


Performance of K-C Motors under every 
condition in all classes of equipment has 
demonstrated that these sturdy, efficient 
units meet the most exacting require- 
ments. On the strength of performance, 
K-C Motors have won the recognition 
and acceptance of engineers concerned 
with improving their motorized products. 
The “K-C” Trade mark on the motor end 
of a piece of equipment signifies the 
care taken by designers to assure de- 
pendable, efficient, trouble-free power. 


K-C Motors are built in fractional horse- 
power sizes and in a number of integral 
sizes up to 2 H.P. 


KINGSTON-CONLEY 
ELECTRIC COMPANY 


Division of THE HOOVER CO. 
86 BROOK AVE. NORTH PLAINFIELD, N. J. 











Standardized Stamped Wiring for 


Low Power Circuits 
(Continued from page 99) 





This would particularly be the case with electronic 
circuits of any kind. 

. The technique of stamped circuits is an outgrowth 
of the successful use of similar methods in producing 
the Franklin Airloop, a loop antenna for radio receivers 
of which more than 2 million have been successfull) 
placed in service. The antenna may be seen on the 
rectangular cover behind the radio-receiver chassis i1 
Fig. 4. It is produced by cutting the single conductor 





Fig. 4—Radio receiving set with stamped wiring panel 

just visible below the metal chassis and with a stamped 

Airloop antenna on the insulating board in the 
background. 


in the form of a rectangular spiral from a single sheet 
of copper exactly as described above in the case of the 
stamped wiring panel. This development and others 
was the personal invention of Albert W. Franklin who 
started out in life as an electrical engineer with a‘large 
public utility company. It was in 1914, while thus 
employed that it was a part of his duties to check the 
frequency of the power system by listening to the noon 
radio signal from the government station at Arlington, 
Virginia. On one occasion while listening to this signal 
he was amazed to hear a voice in his receiver intoning, 
“Mary liad a little lamb, one, two, three, etc.” After 
seeking in vain to find a telephone wire that might have 
been crossed with his apparatus, he heard the voice 
announce that it was being transmitted by the de Forest 
experimental station at Highbridge, New York City. 
This was his first intimation of the existence of wireless 
telephony. He became a radio fan, eventually develop- 
ing the inventions to the manufacture of which his com- 
panies are now devoted. Not only has he developed 
the first variable grid leak, improvements in radio 
tubes, speakers, sockets, condensers and other com- 
ponents, but in many of these instances he designed 
the equipment with which the parts were to be manu- 
factured in quantities. This is the case with the Airloop 
antenna and the standard panels of stamped wiring. 
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A real performance and a real product - - EverLOCKS! 


. Wave o Joore 








For the eighth consecutive time the winners 


























of the Indianapolis 500-mile Sweepstake 
equipped their cars with EverLOCK WASHERS 





WASHERS 


Here is ample proof that when superior performance 
is a “must” the choice invariably falls on EverLOCK 
washers—for EverLOCK washers were used not only 
on the winning car at the Indianapolis Sweepstake, 


but also on the cars taking second and third place. alate atti, 


congratulations! I used them in 


both my cars. 


‘ Bill HOLLAND (Driver) 


‘And it’s the eighth consecutive time EverLOCK 
washers have ridden to victory in this grueling race. 
Top auto racers know that EverLOCK’S patented 
combination of wide chisel edges and balanced spring 
tension is unsurpassed for guarding assemblies. 

You, too, can enjoy this “double indemnity” against 


loosened bolts, nuts and screws by using EverLOCK eeikiced dies of ditetme cna’ 


washers. ments EverLOCK. 
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Now PROMPT DELIVERY OF 
TRANSFORMERS 


Line voltage cor- 
rection transformers 
from % K.V.A. to 
6 K.V.A. 


~ 





Auto-transformers and 


a 


Prompt delivery of quantity purchases. 
Special STACO designs by specialists 


for: step-up and step-down 
transformers from 15 
V.A. to 1 K.V.A, 


Line voltage correction 
Voltage step-up or step-down 
Auto-transformers 

Variable voltage 

Low voltage control 

High voltage 

Write, wire or phone for descriptive 
bulletins. 


STANDARD 


ELECTRICAL PRODUCTS CO. 
401 Linden Avenue Dayton 3, Ohio 


STACO 


JONES 400 





Control transformers of 
almost any design 
available. 









SERIES PLUGS 
AND SOCKETS 


A medium size Plug and 
Socket that fulfills practi- 
cally every requirement in 
the Public Address, Radio 
and kindred fields. Socket 
Contacts are of the “knife- 
switch” type of phosphor 
bronze, cadmium plated. 


Plug Contacts are of hard brass, 
silver plated. Insulation is of mold- 
ed Bakelite. All Plugs and Sockets 
are Polarized. Caps are of steel 
with baked black crackle enamel. 


Made in 2, 4, 6, 8, 10 
and 12 Contacts. 


The best all around 
Plug and Socket at 
popular prices, Send today 
for catalog No. 14 listing 
all types of Electrical Con- 
necting Devices—Plugs. 
Sockets and Terminal Strips. 


HOWARD B. JONES DIVISION 


-CincH MFG. CORP. 


2460 W.GEORGE ST. CHICAGO 18 
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* © Cadmium-Nickel Storage Battery 
Has Flat Discharge-V oltage Curve 
While Edison developed his nickel-iron storage cell 
in 1900 and marketed it in this country through t)e 
succeeding years, Jungner did the same thing in 
Europe with a cell using nickel and cadmium. Both 
used electrolytes of potassium hydroxide. Both em- 
ployed steel frames for the plates, and the performance 
characteristics of the two cells were closely simila: 
The Jungner cell, with modifications, is now being 
made by Baker & Company, Inc., Newark, New Jersey, 
for applications in railway, marine, industrial and 





The cadmium-nickel storage battery with alkaline elec- 
trolyte as made for industrial applications by Baker 
& Company. Five cells produce a discharge at 6 volts. 


laboratory service. The oxides of cadmium are used 
in the Baker cell. Active material for both positive 
and negative plates is held in small pockets which are 
assembled into plates, grouped to provide the desired 
capacity, and welded or bolted to nickel-plated stee! 
poles. The containers are also of nickel-plated steel 
with all seams welded, thus promoting ruggedness. 

The average discharge voltage of a cadmium-nickel 
cell at the 5-hr rate is about 1.2 volts and the curve 
is quite flat. This makes the battery especially appro- 
priate where constant voltage is desired and for “‘float- 
ing” service. The battery accepts high or low charge 
rates with no finish-rate limitations and it has good 
capacity at low temperatures with no danger of freez- 
ing. It has low internal resistance and does not self- 
discharge on open circuit. 

The Office of Technical Services, U. S. Department 
of Commerce, reports that nickel-cadmium-alkaline 
batteries were being made prior to and during the war 
in Germany with sintered plates which, of course, were 
porous. The active material was deposited directly into 
the pores of the plates by an electrolytic process. The 
sintering powder for the positive plate consisted of 
pure carbonyl nickel; and for the negative plate, of a 
mixture of 30-per cent carbonyl nickel and 70-per cent 
copper. After being shaped in molds and carefully 
sintered, the positive plates were impregnated with 
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Fishing 
Rods to 


Bourdon 
Tubes 











A HIGHLY USEFUL 
ALLOY AVAILABLE 
““ IN FINE TUBING FORM. 





Shown here are but two of the many appli- 
cations to which Superior Beryllium Copper 
Tubing is being put. 

Note that in the fishing rod, the tubing has 
been stepped down 22 times—an excellent 
example of the workability of tubing in this 
analysis. The bourdon tube is typical of a number 
of similar applications in which the fatigue resist- 
ance, corrosion resistance and ductility of this alloy 
have proved valuable. 


Beryllium Copper Tubing responds well to heat 
treatment, and is often supplied in the annealed 
condition, in which state it is readily fabricated 


by our customers. 





SUPERIOR TUBE COMPANY 
2021 Germantown Ave. 
Norristown, Pennsylvania 
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Q- 


QUALITY 


BERYLLIUM 
COPPER 
TUBIN 


(Max. OD %”’) 


Since Beryllium Copper has approximately 
28% the conductivity of copper its use in 
electrical and electronic parts is obvious. 
Additionally, this alloy offers high corrosion 
resistance, good drift characteristics, and 

relatively good tensile strength for purely 

mechanical applications. 


Superior Tube Company produces 
Beryllium Copper Tubing in cut or random 
lengths to both standard and special tub- 

ing tolerances in sizes up to and including 

%” OD. Your inquiry will be given 
our prompt attention. 












































For Superior tubing on the West 
Coast, call PACIFIC TUBE COM- 
PANY, 5710 Smithway Street, 








Los Angeles 22, California 
ANgeles 2-2151 
































FOLDING DOUBLE CUPPED 
* WASHER LUGS x 


A SIZE and TYPE for every need! 


FOLDS OVER HERE TO CLOSE 


To 
APPLY 


MAKES A GOOD JOB AND A NEAT ONE 


NO 
TOOLS 
REQUIRED 


* WRITE FOR BULLETIN 8-DF * 


Solderless Terminal Lugs and Connectors 
THIRD AND VINE STS. CINCINNATI 2, OHIO 


RECTIFIER 
FOR LIGHTWEIGHT 
CHARGER-STARTERS 


MAGNESIUM 
COPPER SULPHIDE 
Py eh bac 














ALSO FOR USE IN: 


@ Electroplating 
@ Resistance Welding 
@ Motion Picture Arc 


“Lektron” the only rectifier with Mag- 
nesium radiator plates permits greater 
heat dissipation . . . approximately 1 
the weight of other similar rectifiers. 


Supplies 
Up to sixty volts, 50 to 50,000 amperes. @ Laboratory Power 
Write literat Supplies 
ne ver mererure. @ AC Aute Generators 


ELECTRONIC RECTIFIERS, INC. 


737 N. EAST STREET + INDIANAPOLIS 2, IND. 
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‘nickel nitrate solution and then electrolyzed cathodically 


in sodium hydroxide solution with pure nickel as 
the anode. The impregnation and electrolyzing process 


| was usually repeated four times in order to embed 


the desired amount of nickel or cadmium in the pores 
of the plates. 


® @ Pulse-Code-Modulation Provides 
Inter ference-Free Transmission 

A radically new technique which promises unique 
freedom from noise and interference in long-distance 
telephone and other communication circuits has been de- 
veloped at Bell Telephone Laboratories. It is known 
as PCM, an abbreviation for pulse code modulation. 

Basically, PCM is a method of transmitting the human 
voice-by carious patterns, or codes, of electrical signals. 
Each pattern conveys certain information about the 
voice at a particular instant and from a succession of 
such patterns an entire conversation can be recon- 
structed. The conversions from voice to pattern and 
back from pattern to voice—known as the coding and 
decoding processes—are accomplished electronically at 
almost unbelievable speeds. If enough patterns are used, 
these conversions can be made with incredible fidelity 
and so smoothly that the human ear is completely unable 
to detect the processing. 

Although the new system is expected to be used pri- 
marily as an adjunct to the telephone network, it can 
also be used to transmit radio programs, pictures and 
teletypewriter signals. 

The new technique appears to have exceptional pos- 
sibilities from the standpoint of freedom from inter- 
ference because it overcomes one of the most important 
difficulties of present long-distance systems—the build- 
ing up of noise with each of the many amplifications 








@ @ Laboratory-size Sendzimer cold strip mill does a pre- 
cision job in rolling mile-long strips of Hiperco magnetic 
alloy to a thinness of 0.0005 in. in the Westinghouse Re- 
search Laboratories. In operation a 100-ft length of the 
alloy 0.025 in. thick, is fed into mill by being wound around 
two 12-in. reels on either side of the .compact, though 
powerful, roll mechanism. The metal strip is then pulled 
back and forth about seven times at speeds up to 200 fpm 
until required thinness is attained. Tension is controlled 
by Westinghouse Rototrol Regulator. Mill designed by 
Armzen Company, Middletown, Ohio. 
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@ Here is a self-retaining, self-locating and 
self-locking SPEED NUT designed for fluores- 
cent tube lamp sockets. But it's merely one of 
hundreds of special shapes that do more than 
merely hold the screw. 

This SPEED NUT C6800 is zipped into the 
recess in the lamp socket to stay. The turned up 
ends of the spring arms “‘bite"’ into the plastic to 
lock the SPEED NUT firmly in place. It is self- 
locating because the extruded collar butts up 
against the back of the vertical slot to line up the 
SPEED NUT impression with the screw hole. It's 
self-retaining and self-locking because of the 





MORE THAN 4000 


PP & Boe 
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exclusive spring tension lock of the SPEED NUT 
Brand of fasteners. Fits any socket of this type 
using standard 6-32 machine screws. 

Why not let us design a fastener for you that 
can be applied twice as fast and do a lot of 
other things besides holding the screw. Write for 
samples or send your engineering details for a 
no-charge analysis. 


TINNERMAN PRODUCTS, INC, 
2042 FULTON ROAD, CLEVELAND 13, OHIO 


in Canade: Wallace Barnes Co., Ltd., Hamilton, Ontario 
In England: Simmonds Aerocessories, Ltd., London 

in France: Aerocessoires Simmonds, S. A. Paris 

in Australia: Simmonds Aerocessories, Pty. Ltd., Melbourne 


* 





SHAPES AND SIZES 
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MOTOR SLIDE BASES 


Mace in Sizes No. 203 and No. 505 
NEMA Standards. Let us know the 
quantity and size. Special sizes and 
types to your specifications. We will 
be glad to quote prices and delivery! 





needed for a long-distance telephone hookup. With 
PCM, this can be entirely eliminated by the use of spe- 
cial amplifiers in which the signal code is reconstructed 
during each amplification. Thus, no matter how many 
amplifiers are used, the PCM signal retains its original 
quality. 

PCM is expected to find its greatest use in conjunc- 
tion with pulse, or sampling, transmission over micro- 
wave radio relay communications systems on which not 
one, but many simultaneous conversations can be car- 
ried. In such transmission the continuous speech wave 
is sampled very briefly and rapidly and only these smal 
samples. are transmitted. For a standard telephone cir 
cuit 3000 to 4000 cycles in width, samples taken at th 
rate of 8000 per second are adequate. Just these smal! 
samples are sufficient to reconstruct the original wave 
with high fidelity. 

Since the sampling period can be so brief—roughly 
a millionth of a *second—the system can carry not just 
one but many different conversation channels, each of 
which is sampled in turn and then reassembled at the 
receiving end. Thus, a transhmission system of this 
type actually carries a sample from one conversation, 
then from another and so forth, repeating the sampling 
cycle through as many channels as are being transmitted. 

A major problem in the development of this type of 
transmission has been to design dependable, noise-free 
methods of transmitting a description of these samples 
so that reliable information will be available at the re- 
ceiving end.for reconstructing the original conversation. 
PCM accomplishes this without noise or distortion by 
using a set of patterns or codes, each one of which con- 
veys specific information about the sample which it rep- 
resents. Each of these patterns consists of an arrange- 
ment of electrical pulses. The more patterns there are 
available, the more faithfully the voice wave can be re- 
constructed at the receiving end. Experiments have 
shown that patterns or code-groups using six or seven 
pulses assure high quality transmission. 

Bell engineers believe it entirely practical to build a 
PCM system on which 100 telephone conversations 
could be carried at one time. Such a system, if it used 
a seven-pulse code-group, would transmit signals at the 
tremendous rate of 5,600,000 pulses per second. 





@ © New Silicone Varnishes Permit 
Increased Ratings for Standard Motor Frames 


As a result of tests made over the past several years, 
higher ratings for totally-enclosed non-ventilated motors 
appear possible by using high temperature insulation. 
By using silicone resins for winding insulation and sili- 
cone grease for bearing lubrication, the 3 and 5 hp 4-pole 
totally-enclosed non-ventilated motors can be built on 
the same frame size as that used for the open motor, 
according to W. H. Formhals and G. P. Gibson, Motor 
Division, Westinghouse Electric Corporation. The efh- 
ciency and power factor of such a motor will be only 
slightly lower than for an open motor, with the torques 
comparable. While the total losses will be essentially the 
same, the higher operating temperature of the motor 
may offer some problems in protecting the operator 
from burning himself. 

In general, the non-ventilated NEMA frame sizes are 
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TWO HEADS‘ are Better than ONE in 
designing new Motor-driven Appliances 


















When Emerson-Electric Engineers work with —yours and Emerson-Electric’s—are better than 
your Design Engineers, to help improve your one! That’s “Twin-gineering.”’ 

present motor-driven appliance, or to create an Although Emerson-Electric is presently booked 
entirely new one, that’s addition! solid on motor orders, our engineers have never 
When such collaboration eliminates costly engi- been longer on ideas, experience and skill—and 
neering back-tracking and results in money- never more willing to share these advantages 


saving short cuts, that’s subtraction! in suggesting more efficient motor 
applications for your future im- 
proved or new equipment. Your 


inquiry will be welcomed today! 
THE EMERSON ELECTRIC MFG. CO. 


And, when your new product wins 
immediate success because of its 
many competitive advantages, result- 
ing from co-design, that’s multipli- 
cation! 





roe: : St. Louis 21, Mo. 
Anyway you look at it, . s simple Emerson-Electric Motors Branches: New York « Chicago « Cincinnati 
arithmetic. Two engineering heads 1/20 to 5 H.P.—AC and DC Detroit * Los Angeles + Davenport 


A : 


EMERSON Zs ELECTRIC 


ST sks 


MOTORS: FANS —mii==— ———“§e— APPLIANCES 
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BY JOVE, WATSON, THIS 
TRACING CLOTH ZOEZS 


HAVE ERASURES... BUT 
YOUD NEVER KNOW /T/ 


wes ERASABILITY 


WITH A CAPITAL ““E’’ FOR EXCELLENCE 


Sherlock Holmes seldom made mistakes. 
Maybe you don't, either, but it’s good to 
know that when you want to erase, you can 
on PEL-X Water Repellent Tracing Cloth 
— without detection! 


Rugged resistance to repeated erasure is 
only part of the story. You also get cleaner, 
sharper reproductions, true to scale and free 
from feathered lines, fog or cloudiness. And 
you get this more quickly, with less eye- 
strain — because PEL-X is truly transparent. 
Ask your dealer for PEL-X today! 


Pe.-X 


WATER REPELLENT 





FOR BETTER PLANS... 
Better Plan on PEL-X 
Tracing Cloth. 





a e 
* “ 
Scing cv® 


Current Holliston Production includes: TRACING CLOTHS, COATED and IM- 
INSULATING CLOTH BASE, SEPARATOR CLOTHS, 
MAP CLOTH, PHOTO CLOTH, REINFORCING FABRICS, SIGN LABEL and TAG 


PREGNATED FABRICS, 
CLOTHS, BOOKBINDING CLOTHS, SHADE CLOTH. 


THE HOLLISTON MILLS, 


CHICAGO Norwood, Mass. 
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the same as open frame sizes through the 224 frame. 
Above these ratings, the totally-enclosed non-ventilated 
sizes become much larger than the open motor frames, 
in order to achieve a proper relationship between radiat- 
ing surface and watts loss. 

The full temperature possibilities of glass, mica and 
asbestos in existing Class B insulation are not realized 
due to the limitation of the synthetic or natural organic 
varnishes used for bonding fibers in the insulation com- 
ponents and for a finish coat for the coils. Silicone var- 
nishes, on the other hand, can be operated at almost as 
high a temperature as the fundamental insulating mate- 
rials of glass and mica. The earlier silicone varnishes 
required a curing temperature of 250 C. Later develop- 
ments made possible curing at 150 C. The most recent 
development is an air drying silicone varnish that shows 
considerable promise. 

While no definite standards have been set up for 
motors with silicone insulation, the American Institute 
of Electrical Engineers has considered the problem and 
has tentatively established a permissible temperature 
rise of 140 C for Class H insulation. This is almost 
three times that for Class A insulation and should per- 
mit the building of a much smaller machine for totally- 
enclosed non-ventilated motors. 

A few silicone insulated motors have recently been 
built on the 254 frame for the 5 hp 4-pole rating. Double 
glass silicone bonded wire for the stator coils is used in 
part of them ; a wire that has a coating of silicone enamel 
over a high quality organic enamel is used in another 
group, and a silicone enamelled wire is used in the rest. 
There is a considerable difference in size compared to 
the standard Class A totally-enclosed non-ventilated 
motor of the same rating on the 326 frame. These high 
temperature motors were built with standard open- 
motor cores and have efficiencies and power factors 
about 1 per cent less than those of the standard open 
machine. 

The paper describes accelerated tests on silicone 
insulated motors. A motor operating at 310 C and one 
operating at 300 C, failed after more than 5100 hours. 
One operated at 280 C ran more than 8000 hours. Ac- 
cumulated data indicates that the equivalent life at 180 C 
(the hot spot allowance tentatively given silicone insu- 
lated motors) for the motor tested at 310 C would be 
over a thousand years. In contrast with these results 
on silicone motors, a Class B insulated motor treated 
with conventional insulation failed in 1000 hours at 
200 C. 

It was realized that it would be necessary to develop 
a satisfactory lubricant for the bearings of such a motor 
if a balanced design between insulation and bearings 
were to be achieved. During the five years these experi- 
ments have been running, four types of silicone-base 
greases have been tested. The last type of grease tested 
has been in use for about two years and has proved 
satisfactory for this application. No sign of deteriora- 
tion of either the grease or the bearings is apparent. 


The New Departure Division of General Motors Corp., 
Bristol, Conn., has made the following changes in its engineer- 
ing staff: Seth H. Stoner becomes acting chief engineer dur- 
ing the illness of T. C. Delaval-Crow; John H. Baninger 
becomes assistant chief engineer; Leland D. Cobb, manager 
of research and development; and S. Robert Large, bearing 
products engineer. 
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T. was when a resistor consisted only of iron 
wire wound on a ceramic form—but that was long 
ago. Today, resistance unit specifications are so many 
and so varied that it requires the most extensive 
engineering application to solve the difficult problems 


they often embrace. 


Here Driver-Harris lends a helping hand, with 
more than 80 electrical resistance alloys, designed 
to fill the numerous requirements of the Electrical and 
Electronic Industries. Best known and most widely 
used of this populous alloy family are—Nichrome*— 
Advance*— Manganin— Lohm*— and Midohm*. 


Singly, or in combination, these alloys are used in the 


Nichrome is made only by 


Driwver-Harris 
COMPANY 


HARRISON, N. J. 


BRANCHES: Chicago @ Detroit @ Cleveland 
Los Angeles @ San Francisco @ Seattle 


‘The B. GREENING WIRE COMPANY, LTD. 
_ Hamilton, Ontario, Canada 


o 2eatler probleme 


““BURN YOU UP?’ 































majority of present-day resistance specifications— 
from precision bobbins to heavy-duty rheostats. 


Driver-Harris not only manufacturers and draws 
the most complete line of resistance alloys in the 
world—but also knows precisely how to use them. 
Therefore, when you buy a spool of D-H resistance 
wire, you also acquire the backing of 46 years of spec- 
ialized resistance-research experience—and the assis- 
tance of our engineering staff to help solve your 
resistance problems. Get better acquainted with D-H 





alloys. Write for a copy of 
our latest 71-page Resis- 
tance Handbook, R-46. 





PERMANENT PERFORMANCE 


® Kester Cored Solders are scientifically manufactured 
to provide permanent, dependable results in every 
type of soldering operation. They equip your product 
with rugged staying power—protect against service dif- 
ficulties. 


®@ Kester Cored Solders are simply and easily applied. 
Self-contained fluxes are positive-acting and will not 
disintegrate or lose their fluxing power. 


®@ Kester Rosin-Core Solder, for electrical work, con- 
tains a patented plastic rosin flux. Ideal material for 
clean, tight electrical connections, Kester Rosin-Core 
Solder will not cause corrosion or injure insulation. 


@ For general soldering, use Kester Acid-Core Solder 
to safeguard the equipment you build... with tight, 
trustworthy solder bonds. 


® Kester engineers are at your service, to help you se- 
lect the right solder, and the correct strand and core- 
size for every operation. Write them fully; there is no 
obligation. 


KESTER SOLDER COMPANY 
4209 Wrightwood Ave., Chicago 39, Illinois 


Eastern Plant: Newark, N. J. 
Canadian Plant: Brantford, Ont. 


KESTER 
one aA ard ce 


we eee Ne: Ge tee ee in DUSTRY 
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® © Laundering with Supersonic 
Vibrations Electrically Produced 


Experiments with new methods of laundering have 
led technicians of the British Launderers Research 
Association to serious consideration of the use of 


supersonic vibrations. It seems that dirt in clothes 


dinates amin ee 





Top—Inserting a sample of “soiled” fabric into the 
cleaning tank where the liquid and the fabric are sub- 
jected to supersonic vibrations produced in the fit- 
ting with the coil at the left end of the tank. Center 
—Adjusting the frequency of the amplifier with which 
tests have been made at frequencies from 300 to 
1000 ke. Bottom—Examining the test specimen after 
10 min in supersonic tank, finding it clear and clean. 


is held to the fabric by minute charges of electricity 
which the chemical action of soap may help to dissipate. 
But soap and rinsing often fail to remove completely 
the moistened dirt which then dries into the fabric. 
The British engineers find that high-frequency vibra- 
tion is often able to overcome the electrical adhesion 
of the molecules of dirt. Experimental test pieces of 
soiled fabric have been vibrated clean in 10 min. 


Underwriters’ Laboratories, Inc., Chicago, has elected J. C. 
Harding as chairman, Alvah Small as president, C. R. Wel- 
born as executive vice-president, and John A. Neale as vice- 
president and chief engineer. 
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For the product you’re making from Alcoa Alumi- 
num, you may select an electroplated finish. Or 
the patented Alumilite finish that never chips, 
peels, nor blisters. Or you may want a mechanical 
finish. Or paint. Pick out the one that suits you 
and the product best. Aluminum will take any 
finish that other metals will take . . 
Alumilite*, the Alrok*, and the Alzak* reflector 


finishes that the other metals won’t take. 
®Produced by patented process. 


. plus the 


pick the finish you want... 
ALUMINUM TAKES THEM ALL 





To electroplate on aluminum requires no more 
equipment and skill than plating on other metals. 

The Alcoa specialists will answer your questions, 
advise you on suitable finishes, help you solve 
finishing problems. You may have a copy of the 
book, “Finishes for Aluminum” by writing to 
ALUMINUM CompPpANY OF AMERICA, 2179 Gulf 
Building, Pittsburgh 19, Pennsylvania. Sales 


offices in leading cities. 


MORE people want MORE aluminum for MORE uses than ever 


IN pen Le TR te 
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IGHLIGHTS 





ONSUMER buying resistance has hit the copper 
C products market and as a result fabricators have 

begun to back-pedal on some of. their recently 
announced advances. For several weeks “What price 
copper ?” has been the favorite $64 question among cop- 
per fabricators and copper products buyers alike. Some 
fabricators have predicated the cost of their finished 
products on the ruling price for domestic primary metal 
—21%¢ per lb. Others have taken the position that 
an average has to be struck between this price and the 
cost of imported metal, ranging recently up to a high 
of 24¢. But the hard facts of life have entered into 
the confused situation. Manufacturing consumers have 
begun to draw back on future commitments and to 
cancel existing orders. So—at this writing at least— 
the market is beginning to be stabilized with the 
leading fabricators back to the official price of 21%2¢ 
for the primary metal as their cost-basis. 





Where’s copper heading to? World 
market has definitely softened and buyers 
are growing cautious on forward commit- 
ments. But it’s still hard to get spot metal 
and overall world supplies do not match up 
to world demands. Here’s a summary of 


current trends and opinions. 





What does all this add up to for the future? Is the 
retreat in prices for finished products merely a tempo- 
rary adjustment of an over-stimulated market? Or 
have the counter-weights of world demand and world 
supply finally begun to come slowly into balance? Straw 
in the wind is the current position of the world market. 
Here there have been evidences of a definite softening. 
World price has slid off from a high of 24¢ to a current 
low of 21%¢. Bulk buying by the British government 
had played an important part in influencing the upward 
movement in world prices. Now the British with- 
drawal from the market for deliveries during the last 
quarter of the year has helped to set the market into 
reverse ant! down to our domestic price level. 

Crux of the whole copper picture is the long-pull 
trend in world demand. Temporarily, demand seems to 
have slackened, but a number of factors—some psycho- 
logical, some seasonal (such as inventory taking)— 
may account for the current situation. Opinion on the 
future trend in copper is bitterly divided. Moreover, 
it takes on the coloring of special pleading. Typical 
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is the recent debate between C. Donald Dallas, chairman 
of the board, Revere Copper and Brass, Incorporated, 
and Louis S. Cates, president, Phelps Dodge Corpora- 
tion, at the 1947 annual conference of the National 
Association of Purchasing Agents in New York. 

Mr. Cates took sharp issue with those who hold 
that the present high level of demand for copper is 
permanent. He admitted the existence of shortage at 
present, but he claimed that this demand is “a non- 
recurrent bulge caused by the five years backing up of 
normal requirements that in peacetime would have been 
satisfied as they arose.” 

Drawing on prewar per capita consumption statistics, 
Mr. Cates pointed that the per capita consumption 
average for the 22-year period, 1919-40, was 9% lb of 
primary copper per year. The best yearly average 
sustained for 10 consecutive years of this period was 
about 111% lb per capita. Using this figure as a base, 
Mr. Cates estimates that our maximum normal re- 
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PARAFLEX is a non-metallic sheathed cable. That’s elementary. But to get 
the real facts about PARAFLEX let’s break it down into its components: 


NON-METALLIC SHEATHED CABLE PARAFLEX 


Plus Paranite developed moisture resisting, 
OUTER BRAID flame retarding saturant. 


Plus its careful selection for size to properly 
RiP CORD fill interstices between conductors ...and for 
adequate strength to shear the outer sheath. 


Plus careful selection of the quality of the 

PAPER WRAPPER paper, which is scientifically treated to 
resist moisture... wrapped at a carefully 
controlled tension. 


CONDUCTOR BRAID 4 
Plus the correc? tension at all times, insuring 


adherence between insulation and braid. 


RUBBER INSULATION Plus continuous laboratory tests of the 
compound. 


COPPER CONDUCTORS Plus constant analysis of the quality of the 
copper...constant check on gauge. 


IT LAYS FLAT...WON'T SQUIRM OR TWIST...IT'S CLEAN TO 
HANDLE...IT'S PLAINLY MARKED...IT’S PARAFLEXI 
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THE ACME WIRE CO. 
NEW HAVEN, CONN. 


VARNISHED INSULATION. - MAGNET WIRE - COILS 


@ 


si wlio 
ag ere query 


Acme 
CASTING COMPOUNDS 


ELIMINATES VOIDS 
CORONA - MOISTURE 
Reduce WASTE! 


Unlike insulating varnishes containing sol- 
vents, these compounds do not bake out and 
leave voids when used in vacuum impregna- 
tion. This solves two major problems: 
corona and condensation in pockets. 


With Acme Compounds, coils can be im- 
pregnated and molded in one operation. 
When coils are molded there is no oven drain 
such as is encountered with conventional var- 
nishes. These compounds are also being used 
successfully in dip tanks without the hazard 
of entrapped solvents. 


Compound-impregnated units may be op- 
erated intermittently as high as 300° F. and 
do not become brittle at 40° or 50° F. below 
zero. They are not rock hard but have a 
natural resilience that cushions fine wire 
windings and absorbs expansion, contraction 
and vibrations. 


Acme-processed coils resist gases, oils, dilute 
acids. Low in moisture aborption, they stand 
protracted salt and fresh water immersion, 
and their absence of pockets dissipates heat 
efficiently. Their high dielectric is also out- 
standing. 


COIL MANUFACTURERS! Write for cata- 
log and feel free to put your insulating prob- 
lems up to our technicians. 


Acme 
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quirements would not call for more than 850,000 tons 
per year, a figure, which, in his opinion, domestic 
producers can supply. “At the present time,” he de- 
clared, “our mine producers are turning out copper 
slightly in excess of that annual rate and it should be 
remembered that these producers are still laboring 
under the handicap of a manpower shortage and an 
accumulated lack of development work which lagged 
during the war when working forces were inadequate.” 
But the domestic copper industry can only meet these 
needs, Mr. Cates emphasized, “if the tariff is re- 
established promptly and at the proper time.” 

He also took strong issue with those who hold that 
United States ores are being exhausted. Pointing to 
the recent discovery and development of the San Manuel 
copper ore body in Arizona, he said, “such a dévelop- 
ment as the San Manuel strengthens my former convic- 
tion that there exist in our Western states additional 
new copper ore reserves awaiting discovery by close 
application of the science of geology.” 


Mounting Copper Consumption Seen 


A vastly different analysis of the copper situation was 
presented by Mr. Dallas. As against Mr. Cates’ esti- 
mate of a normal peacetime consumption of 850,000 
tons, Mr. Dallas foresaw a minimum annual copper 
need of 2,600,000 tons by 1970, based on a normal in- 
crease in population and an increase in per capita con- 
sumption from the present 16-18 Ib to a probable 26 to 
32 lb. Despite all technological advances in extracting 
ores, he expressed serious doubts that new ore dis- 
coveries and improved extraction methods would con- 
tribute effectively to supplying the country’s needs from 
domestic sources alone. “Our domestic mines will con- 
tinue to supply the bulk of our copper fer many years,” 
he said, “but we must look to the mines of the world 

. in Chile, in Peru, in Mexico, in Canada, in Africa 
—wherever they are—for the extra raw materials we 
need. Not only for the needs of fabricators and con- 
sumers, but for the stock pile we must have for our 
defense.” 

Speaking for copper fabricators and consuming manu- 
facturers, Mr. Dallas warned that the present two-year 
suspension of the copper duty is not regarded as “a com- 
plete victory.” Some 20 months from now, he pointed 
out, the 4¢-per-Ib duty will again become effective. “Tf 
by that time,” he added, “American mines can produce 
enough copper to supply America’s needs, I’ll be among 
the first to say keep the excise tax in effect. But if our 
domestic production is far behind our demands as it is 
today, then we'll have to fight a return engagement in 
Washington.” 


International Position Unfavorable 


American position on the world international copper 
market was not particularly good, Mr. Dallas said. “We 
are Johnny-Come-Lately’s. It took us almost four 
months to get the excise tax suspended by Congress 
and during that four months the foreign producers were 
doing business with other nations. Even now, with the 
excise tax suspended and our buyers active wherever 
copper is produced, the foreign producer knows that 
many of us who are customers today may be out of the 
world market 22 months hence if the excise tax again 
becomes effective. The foreign producer cannot help 
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APPLIANCES THAT 


OUTLASTED THE WAR 


TEACH A LESSON ABOUT 


Many of the appliances that seemed 
ready for obsolescence before the war 
served faithfully long past their normal 
period of usefulness partly because copper 
was always used where copper’s char- 
acteristics were needed. 


Farsighted designers . . . manufacturers 

. and the public are now demanding 
genuine material where substitutes filled- 
in during shortage periods. The trend is 
to the dependable durability of genuine 
HUSSEY COPPER. 
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MERCOID CONTROLS 


FOR OIL BURNERS, STOKERS, GAS BURNERS, REFRIGERATION 
AIR CONDITIONING AND VARIOUS INDUSTRIAL APPLICATIONS 


Pressure Control 
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USE MERCOID “DA” CONTROLS FOR THOSE 
TEMPERATURE AND PRESSURE PROBLEMS 
Both controls are available in a number of ranges 
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Mercoid Controls have an advantage, because they are 
equipped exclusively with Mercoid DUST-PROOF switches 
—hence the assurance ot better control performance, 
longer control life and greater economy in control value, 


THE MERCOID CORPORATION * 4213 BELMONT AVE. * CHICAGO, ILL. 


50 KVA 


@ All steel construction 
eliminates unnecessary, non- 
working weight. Heavy duty 
design for capacity perform- 
ance at 55°C. Available in 
auto and insulated types 
from 1/10 KVA to 50 KVA, 
single phase, 60 cycle, up to 
600 volt primary. 


ACME ELECTRIC CORPORATION 
Cuba, N.Y. 
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35 Water St. 








but regard us as transient customers.” 

But from the short-range view, he was less pessimis- 
tic. American mine production is expected to average 
80,000 tons monthly, or 1,000,000 for the year. Imports 
should provide 300,000 tons more, and the total of 
1,300,000 would be supplemented by scrap intake. 
which, he said, is now coming in freely. The country 
should therefore enter 1948 with an adequate supply 
for that year. Main foreign supplies will come from 
Chile, but much will depend on whether the predicted 
surplus in African mines will develop. Mr. Dallas 
cautioned, however, that Africa is primarily a source 
of supply for Europe rather than for the United States 
and Europe will be “copper-hungry” for years to come 
One important and favorable aspect of the international 
situation, is the strong bargaining position of the United 
States—our current vast export surplus of $10 billion 
dollars annually which should give this country a “buy- 
er’s priority” on overseas raw materials. 

Return to futures trading in copper as of July 15 has 
been authorized by the New York Commodities Ex- 
change and this is expected to bring back a large 
measure of orderliness to the market. September, 1947, 
delivery will be the first position to be traded. Previous 
futures trading here was suspended on July 22, 1941, 
owing to war conditions. There is also a strong move- 
ment in England for the return to free futures trading 
on the London Metal Exchange, suspended since 1939, 
but that is considered doubtful in view of the “bulk 
buying” policy of the British government. The New 
York exchange will therefore probably succeed to the 
prewar title of “world market” held by London. 

Productionwise, May output of primary copper total- 
ed 76,592 tons, maintaining a slowly upward trend from 
the 75,772 tons in April and 75,378 in March. Refined 
production (including imported as well as domestic sup- 
plies) totaled 110,670 tons as against 107,270 tons the 
previous month. 

Lead supplies show up in brighter perspective, ac- 





























Calendar of Meetings 


Aug. 26-29—Pacific General Meeting, American 
stitute of Electrical Engineers, San Diego, Cal. 
Sept. 1-4—Fall Meeting, The American Society of 
Mechanical Engineers, Hotel Utah, Salt Lake City, Utah. 
Sept. 8-9—Second National Conference, Industrial In- 
struments and Regulators Division, The American So- 
ciety of Mechanical Engineers, Chicago. 

Sept. 8-12—Second Annual Instrument Conference and 
Exhibit, The Instrument Society of America, Stevens 
Hotel, Chicago. 

Sept. 15-19—International Convention, Illuminating En- 
gineering Society, New Orleans, La. 

Sept. 17-26—1947 Machine Tool Show, sponsored by 
the National Machine Tool Builders’ Association, Dodge- 
Chicago Plant, Chicago: 

Sept. 24-26—West Coast Convention, Institute of Radio 
Engineers, Palace Hotel, San Francisco, Cal. 

Sept. 26-28—Third Annual Electronics Trade Show, 
West Coast Electronic Manufacturers Association, Hotel 
Whitcomb, San Francisco, Cal. 


In- 


For additional news of coming meetings 
and expositions, see the Trade Associ- 
ations and Technical Societies section. 
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ROBBINS « MYERS - INC, "o'°% >lv 


Small-Motor Nhat 
To Streamlined Designing 


RESISTANCE 

SPLIT-PHASE 

1/20 to % H.P. 
High starting torque and con- 
stant speed. Low starting 
current. Uses simple, sturdy 
centrifugal switch. Built-in 
terminal box, with toggle line 
switch and overload protec- 
tion optional. Economical. 
Bulletin 600. 


CAPACITOR-START 
Y to 1 H.P, 


Greater starting torque than 
comparable resistance split- 
phase type. Uses electrolytic 
capacitor during starting pe- 
riod only. Built-in terminal 
box, with toggle switch and 
overload protection optional. 
Bulletin 601. 


POLYPHASE 
INDUCTION 
Y% to 1 HP. 

Constant speed operation 
with high starting torque. 
Simple, rugged construction; 
squirrel-cage rotor—no cen- 
trifugal switch required. Built- 
in terminal box. Widely used 


for industrial applications. 
Bulletin 604, 


DIRECT CURRENT 
1/20 to 1 H.P. 


Quiet, efficient shunt-wound 
motors with excellent starting 
torque. Heavy-duty commu- 
tator and brushes. Variable 
speed control, if desired, 
Buill-in terminal box; toggle 
switch and overload protec- 
tion optional. Bulletin 603 


UNIVERSAL & DC 
1/200 to 1/12 H.P. 


Wound-armature design, 
withcommutatorand brushes. 
Universal motor can be used 
on various frequencies, AC, or 
onDC; speed varies withload. 
Shunt-wound DC models give 
more constant speed. Bulle- 
tin 10B, 


SHADED POLE 
1/200 to 1/20 H.P. 


Available in high or normal 
starting torque models; for 
light or standard service. No 
brushes, commutator, or cen- 
trifugal swith. Non-reversi- 
ble. Low cost. Reactance 
type speed control optional. 
Bulletin 10A, 


MOTOR DIVISION 


9 


Myers Co 


CAPACITOR 
1/200 to 1/20 H.P. 


Permanent-split capacitor 
motor has high efficiency, ad- 
justable speed; is easily re- 
versed. Low starting torque. 
No brushes, commutator, or 
centrifugal switch. Quiet, 
smooth operation. Bulletin 
10C. 


SYNCHRONOUS 
1/200 to 1/20 H.P. 


Self-starting reluctance type, 
similar in construction to per- 
manent-split capacitor mo- 
tor. Absolutely constant speed 
operation. Hysteresis type 
for special applications is 
super-quiet, vibrationless. 
Bulletin 10C, 


MATCHED MOTOR 
PARTS 
1/100 to 1% H.P. 

R & M precision motor parts 
enable manufacturers of elec- 
tric power-driven equipment 
to make the motor an integral 
port of their product. All types 
and sizes, specifically engi- 
neered to your requirements. 
Bulletin 1871. 


SPRINGFIELD, OHIO 


f Canada, Ltd., Branttord as 


MOTORS - HOISTS - CRANES ~ MACHINE DRIVES - FANS - MOYNO PUMPS - FOUNDED 1878 
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POWER CIRCUIT 
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*For step déwn from 115 volts. 
Normal reactance types with 8, 
16, 24, and 32-volt secondaries, 
capacities from 25 to 150 va. 
High reactance types with 25 and 
30-volt secondaries, capacities 
from 20 to 80 va. 

%For step down from 230, 460, or 
575 volts, 50 or 60 cycles. With 
115 or 115/230-volt secondaries, 
capacities from 25 va to 10 KVA. 

*Compact, convenient mountings 

/ to fit a wide variety of applica- 

/ tions. 
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_ CHICAGO TLS. 


* 3501 ADDISON ST., CHICAGO 18 


A Complete Tub 
in a Single Draw 


This 19 a. washing machine tub (23” diameter 
x 155%" deep) is formed in a single stroke of 
the H- P-M press; 100 tubs per hour. 
Your costs are less with an 
H-P-M press—fewer dies, less 
press equipment, smaller fac- 
tory space, less manpower. For 
further details, write today. 


THE HYDRAULIC PRESS MFG. CO. 


Mount Gilead, Ohlo, U. S. A. 
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cording to Irwin H. Cornell, vice-president and sales 
manager, St. Joseph Lead Company, speaking at the 
convention of the National Association of Purchasing 
Agents. He estimates that 1947 supplies will top 1946 
output by about 200,000 tons. Some 900,000 tons were 
consumed last year. Production during the first half 
of this year may reach 600,000 tons and the production 
rate may be accelerated under stimulus of the current 
15¢-per-Ib price. At this level, Mr. Cornell warned, 
lead “is overpriced” and may bring about the use of 
substitutes. It is quite possible that by the end of the’ 
year prices may go down and the average price in 1948 
may be closer to 12¢ than to 15¢. 

Downward trend continues in the precious metals. 
Silver has skidded to 6934¢ per oz as of June 16, Plati- 
num (as of June 11) has been reduced to $56 per oz, 
wholesale, a drastic drop from the recent high of $90. 

Steel production is at close to full-capacity. For the 
week of June 16 it was scheduled at 95.8 per cent. 

Output of synthetic resins and plastics has been hold- 
ing up well. April consumption of polystyrene hit 
7,096,129 lb against -6,561,427 in March. Phenolic 
molding materials shipments aggregated 15,110,274 lb, 
compared to 15,569,325 in March, while phenolic lami- 
nating materials showed an increase—3,590,468 against 
3,228,409. Price-wise, there has been a definite trend 
to lower costs in the plastics field. Reductions have 
been announced for nylon molding rod and for poly- 
ethylene. In another direction, lower prices were made 
effective for natural rubber, bringing the natural ma- 
terial for the first time below the cost of the synthetics. 


Production Levels High 


General industrial production has been maintained at 
a high level during the past month. Westinghouse for 
example, reports an output of $58,485,244 in April—a 
peacetime record. Significant too, is the Bureau of 
Census report that during May civilian employment 
reached an all-time high of 58,330,000. Here is a 
round-up of some recent industrial production figures : 

Machine tool shipments in April dropped to a value 
of $24,184,142 as against $26,400,741 in March (Na- 
tional Machine Tool Builders’ Association). But sales 
of gears were upped by 11.3 per cent in April. Index 
figure was 424 as against 380 in March. (American 
Gear Manufacturers Association.) 

Radio receiver output (all types) in April reached 
1,548,540 sets; it was 1,377,269 in March. Radio re- 
ceiving tube production slumped to 16,181,672 units 
from the 19,048,950 produced in March. Out of the 
April total, 10,510,254 tubes went to new set equip- 
ment. (Radio Manufacturers Association.) April fac- 
tory sales of household vacuum cleaners broke all rec- 
ords. Total was 330,426 units—107 per cent more than 
in April, 1946. (Vacuum Cleaners Manufacturers As- 
sociation.) First-quarter sales of household electric 
washers this year totaled 1,125,210 units, an increase 
of 136 per cent over the 475,864 during the same period 
in 1946. First time reported are sales of portable wash- 
ers (maximum capacity 3 Ib). Some 180,840 of these 
small units were sold in the first quarter of this year. 
(American Washer and Ironer Manufacturers Asso- 
ciation. ) 

Factory sales of mechanical stokers increased to 4235 
units in April, about 9 per cent above the 3878 units 
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with radio antenna lead-in cable 
insulated with 


Improved operation of automobile radios 





Du Pont POLYTHENE 


Now, with the use of Du Pont polythene, 
it is possible to make a lead-in cable, from 
the antenna to the instrument, that helps 
to assure proper operation of automobile 
radios —a lead-in cable that is water-tight, 
has excellent electrical properties, is eco- 
nomical to assemble, and gives long service. 


Du Pont polythene has been successfully 
used as the insulating material for the 
shielded lead-in tubing made by The Amer- 
ican Brass Company, Waterbury, Conn., 
because it has low capacitance and is usable 
over a wide range of temperatures. In ad- 
dition, Du Pont polythene has these other 
outstanding advantages : 


RESISTANCE TO MOISTURE — Poly- 
thene has low moisture permeability, protects 


Du Pont manufactures polythene molding powder. 


the cable from short circuits caused by 
moisture. 


LASTING FLEXIBILITY — Polythene 
withstands twisting and bending over a wide 
range of temperatures, 


HIGH ‘‘Q”— Electrical losses within a 
polythene-insulated cable are negligible. 


EASE OF HANDLING — Polythene has 
good extrusion qualities, is economical to 
assemble. 


Your insulating problem may be solved 
by using Du Pont polythene. Write us for 
complete information on this light-weight, 
durable insulating material. E. I. du Pont 
de Nemours & Co. (Inc.), Plastics Dept, 
137, Arlington, N. J. 


Commercial extruders convert polythene into the forms of 


—Vir-$ dO 
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A Extruded mbe of Du Pont polythene, Type PM-1, 
0.125" I. D. x 0.200” O. D. (one of many sizes), used 
for inner core of shielded lead-in tubing for a radio 
antenna. Polythene is ideal for this core because it is 
easily extruded, retains electrical properties. 


B Tinned copper basket-weave braid is woven over 
inner core of polythene to incorporate electrical prop- 
erties necessary in shielded lead-in tubing. 


C The outer jacket, Type PM-2 polythene, about 35 
mils thick, adds neat appearance, seals out water. 
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BETTER THINGS FOR BETTER LIVING 
THROUGH CHEMISTRY 
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The various grades 

and kinds of STAR 
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plications where resistance 

to electricity, heat, moisture, 
chemicals or weathering 

agents is encountered. 

Star has been making Electrical 
Porcelains since 1899, and has 
TEAM ai! 
formulas to meet unusual perfor- 

mance standards. You can order 
Sigaelnmle hy amc mseiile ue 
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FORCELAIN C@ 


41 MUIRHEAD AVENUE 


TRENTON 9, N. J. 








sold in March. Shipments of oil burners in March 
totaled 94,419 units, 16 per cent above the 81,245 units 
shipped in February. (Both figures from U. S. Bureau 
of the Census. ) 

Monthly reports on shipments of fractional- and in- 
tegral-horsepower motors previously issued by the Civil- 
ian Production Administration are no longer available 
—a casualty of the economy drive in Washington. It 
is expected that this information will become available 
in the near future through industry sources. 





INDUSTRIAL BRIEFS 


Electric Household Utilities Corp., Chicago, has changed 
its name to Thor Corp. This new name incorporates the 
familiar “Thor” trademark with which the company has been 
associated for over 40 years. No changes have been made in 
personnel or method of operation. 


In order to effect a closer coordination with manufacturing 


| operations of the Western Electric Co., the design functions 





of the Electronic Apparatus Development Department of the 
Bell Telephone Laboratories, Inc., will be performed at 
the Electronics Shop of the Western Electric Co. at Allentown, 
Pa., and will be under the general direction of V. L. Ronci. It 
is expected that the move of personnel affected by this change 
will take place the last quarter of this year. 


All the plants of Sola Electric Co. are now housed in their 


| own building at 4633 West 16th St., Chicago 50. The new plant 


has been specifically designed to provide greater engineering, 


| research and production facilities. 


The Mica Insulator Co. has established new production 
facilities at Schenectady, N. Y. These new facilities provide 
for splitting, punching, cutting and processing of condenser 
films, vacuum tube supports, heating elements, washers, and 
other mica parts. The company’s engineering consultation serv- 
ice is also now established in Schenectady. 


Expansion of wire production facilities in the Bristol, R. L, 
plant of the United States Rubber Co. has been announced. 
This expansion involves the purchase of more than $1,000,000 
worth of rubber and plastics insulating equipment from the 


government and other sources. According to company officials, 


the additional facilities are expected to increase the plant’s 
capacity to three times its prewar output. The bulk of the new 
machinery is designed for insulating wire by the company’s 
Laytex dipping process. 


Sun Oil Co., Philadelphia, has set up a new wax section 
in the company’s industrial products department. It will be 
headed by J. R. Warford, formerly managing director of 


| two foreign marketing subsidiaries of the company. George 


W. Mock, technical representative for wax products, will be 
associated with Mr. Warford. 


The Electric Auto-Lite Co. has acquired a new manufac- 
turing plant at Westover, N. Y. This plant will be the twenty- 
seventh Auto-Lite plant in the United States and Canada 
The building has 585,000 sq ft of floor space 


The Carpenter Steel Co., Reading, Pa., has opened a new 
warehouse and office at 1939 East 16th St., Los Angeles. D. J. 
O’Neil has been appointed manager. 


Fun Fair Industries, Inc., New York City, has taken 
over the manufacture of electric motor toy kits previously 
made by Industrial Graphics, Inc. 


The Sound Apparatus Co., New York City, has opened its 
production plant in Stirling, N. J. The company’s research 


| laboratories are in Millington, N. J. 


Pittsburgh Plate Glass Co., Pittsburgh, Pa., has recently 
acquired the Forbes Varnish Co., Cleveland. The latter will 
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A PLUG FOR YOUR PRODUCT 


There’s a definite boost to sales of appliances that dis- 
play the smart, new Flamenol* cord-and-plug set. It’s 
a sales promoter that wins customers with its good 
looks, wins their confidence with its sturdiness. For 
Flamenol cords /oo& as if they would resist the effects 
of aging and hard usage — and they do. 


There’s another advantage, too. Right now, cus- 
tomers and dealers alike are on the lookout for 
products with Flamenol cords. Aging appliances have 
shown them what a few years and a lot of flexing will 
do to ordinary cords, so they'll go out of their way for 
equipment that’s properly wired — with Flamenol 
cord-and-plug sets. 


A Flamenol cord with molded-on plug is actually a 
sales “plug” for your product. It’s an assembly time- 
saver, too, because cord and plug are preassembled by 
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General Electric — ready to be connected to your appli- 
ance. Choose either brown or ivory in 6-, 8-, or 11-foot 
lengths. We'll be glad to send you facts and prices. 
Section Q56-722, Appliance and Merchandise Depart- 


ment, General Electric Company, Bridgeport 2, Conn. 
*Trade-mark Reg. U. S. Pat. Off. 


G FLAMENOL CORDS | 


with harmonizing plastic plug molded on for extra strength 


| 
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RESTORING 
FORCE 





Satake Style “oO”, ‘fe a where 
initiating and restoring forces are applied in 
the same direction, has both operating and 
re-set buttons extending through the cover. 
_ For SPST service. 


Unimax Style “U”, with re-set button 
located on the base of the switch, is designed 
for equipment where the operating forces 
travel in opposite directions. For SPDT 
service. 

_ Unimax Style “U” can be equipped for diverse apparatus 
sew of which are shown Le 


Try LEG ee 


A SUBSIDIARY OF THE W. L. MAXSON CORPORATION 
£60 WEST 34th ST., 'N. Y.1, N. ¥. 








continue operations as the Forbes Finishes Division of 
Pittsburgh Plate Glass Co. 


The Chicago office of the Minneapolis-Honeywell Regu 
lator Co. and its industrial division, the Brown Instrument 
Co., has moved to a new location at 351 East Ohio St. 


The Ripley Co., Inc., after a recent change of managemen' 
has moved into new quarters on Factory St., Middletown 
Conn. F. A. Rudolph is president. 


Raymond M. Wilmotte, Inc., has discontinued its New 
York office and has transferred all operations to its office at 
1469 Church St., N. W., Washington, D. C. 


Burnell & Co., Bronx, N. Y., has moved its office and 
factory to 45 Warburton Ave., Yonkers 2, N. Y. 


The Timken Roller Bearing Co., Canton, Ohio, has opened 
a new plant at St. Thomas, Ontario, Canada. 


More than $255,000 has been awarded by the General Elec- 
tric Co. in scholarships and loans for educational purposes 
since the establishment of its first educational assistance pro- 
gram in 1922, it was recently announced by a G-E official. 





TRADE ASSOCIATIONS 
AND TECHNICAL SOCIETIES 


IRE Schedules West Coast Convention 

Three-day regional convention is scheduled for September 
24-26, inclusive, by the Institute of Radio Engineers at the 
Palace Hotel, San Francisco. A technical program of wide 
interest is being prepared. 

The convention will be held in conjunction with the Third 
Annual Electronics Trade Show staged by the West Coast 
Electronics Manufacturers Association at the Hotel Whitcomb 
during September 26-28. 


Machine Tool Show Arouses Wide Interest 

Intense interest from all segments of American industry, as 
well as from abroad, is reported in the 1947 Machine Tool Show 
to be held at the Dodge-Chicago plant, Chicago, during Sep- 
tember 17-26, inclusive, under sponsorship of the National 
Machine Tool Builders’ Association. It is expected that more 
than 1000 machine tools and related equipment and appliances 
will be shown in operation at the show, theme for which is 
“More Goods for More People at Lower Cost.” Exhibits 
will cover more than 500,000 sq ft of the vast Dodge plant. 
Attendance is expected to hit 100,000. 

In addition to the NMTBA, eight other leading trade asso- 
ciations and professional societies will cooperate in the broad 
program of papers and discussions to be held concurrently 
with the show. Among the cooperating groups are: American 
Bolt, Nut and Rivet Manufacturers Association; American 
Foundrymen’s Association; American Machine Tool Distribu- 
tors Association; American Society of Mechanical Engineers ; 
American Society of Tool Engineers; Chicago Technical So- 
cieties Council; National Electrical Manufacturers Association ; 
and Society of Automotive Engineers. 

Advance registration from foreign sources is said to be 
heavy, particularly from Latin America. 


Metal Powder Group Holds Convention 

Latest developments in the powder metallurgy field were dis- 
cussed at the third annual spring meeting of the Metal Powder 
Association held in New York City on May 27. An exhibit 
by 14 manufacturers of metal powders, metal powder parts 
and related equipment was held concurrently. 

Featuring the exhibit was the first showing of a new perma- 
nent magnet material by Charles Hardy, Inc., New York City. 
Other exhibitors included Callite Tungsten Corp., Union City, 
N. J.; General Aniline & Film Corp., New York City; New 
Jersey Zinc Sales Co., New York City; National Smelting 
Co., Cleveland; and Federal-Mogul Corp., Detroit. 

Papers presented at the meeting included one on “Electrical 
and Electronic Components from Metal Powders,” by E. I. 
Shobert, II, Stackpole Carbon Co., St. Marys, Pa. A. J. 
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Acton in a itty. eewith the Meigic Carpet! 


No need to hesitate about miles if you’re after 
quality molded plastics that meet competitive 
prices and are always delivered as promised. 
Modern high speed “‘magic carpets” of planes . . . 
trains and telephones bring a General Industries 
man to you in a hurry carrying all the information 
and knowledge you'll want on any plastics 
molding job. 

East, West, North and South we’ve been 
delivering, on time, for over a quarter of a century, 
molded plastics that give outstanding satisfac- 
tion. That’s why we still retain most of our first 
customers. They’re General Industries boosters 
from way back and we’ve kept them that way 
by never letting them down. 
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That same kind of plastics molding service is 
yours for the asking. For production that caters 
to closest tolerances and lustrous appearance at 
low cost and prompt delivery, put in a call for 
your General Industries representative. He’ll 
climb aboard his modern magic carpet and bring 
you action in a jiffy. 


Ohio 


pL ° Elyriae 


Department 








For RESISTORS 
ask RESISTORS, Inc. 


The right Resistor 
for every application 












WIRE WouND | 
Vitreous Enameled ' 
RESISTORS = 





When you have need for wire wound, vitreous 
enameled resistors, be sure to specify Resistors—they 
are designed and produced under personal supervision. 
The Resistor Line offers you stock or special styles in 
a complete range of ratings—fixed, adjustable, ferrule 
terminal, ribbon wound and practically any style ever 
devised. You will also find tapped resistors, special 
windings, chokes, brackets, washers, etc. Ask for Bul- 
letin 87. 





2247 Indiana Avenue Chicago 16, Illinois 


IN STOCK! 


STAINLESS STEEL 
FASTENING DEVICES 


Prompt Delivery of 
Specials and Standard Items 


When you need non-corrosive fast- 
ening devices, write or ‘phone All- 
metal first. Chances are we have 
them ready for shipment. Write for 
our estimate today. We stock... 


Cap Srews Nuts Pipe 
° ° Fittings 
Machine Screws Wood Screws . 


. e Rivets 
Bolts Taper Pins ° 


° ° Cotter Pins 
Washers Wing Nuts etc. 


Send for FREE CATALOG 
A This new, 83-page 
catalog helps you 
pick the correct size 
and type of non- 
corresive fastening 
device for any par- 
ticular job. Includes 
stock sizes, typical 
specials, engineer- 
irg data, ete. Make 
request on company 
letterhead, please. 


Write to 
DEPARTMENT EL 


ALLiW@ETAL SCREW PRODUCTS CO., Inc. 


33 Greene Street, New York 13, N. Y. 
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Langhammer, president, Amplex Division, Chrysler Corp, 
Detroit, Mich., and R. P. Koehring, Moraine Products Divi- 
sion, General Motors Corp., Dayton, Ohio, were among the 
other participants in a panel discussion on postwar powder 
metallurgy. 


ASM Plans New Metals Handbook 


Publication of a revised and expanded Metals Handbook 
is scheduled for an early date by the American Society {or 
Metals according to society officials. This will be the first 
revision since 1939. The first of the ASM Metals Handbooks 
was issued in 1926. Some 20 articles by a committee of spe- 
cialists in mechanical testing will comprise a new section in 
the book. 


Porcelain Enamel Institute Forum 

Ninth Annual Forum of the Porcelain Enamel Institute will 
be held September 10-12 at Ohio State University, Columbus, 
Ohio. Official headquarters will be the Deshler-Wallick Hotel, 
Columbus. 

The program will cover a wide variety of subjects and is 
being built largely around member-suggested topics, each of 
which will be handled by an industry authority on the subject. 
A large delegation from the British Institute of Vitreous 
Enamelers is expected to attend the forum. . 


Fluorescent Lighting Exhibit Planned 

Plans have been formulated by the Fluorescent Lighting 
Association, New York City, for the First Annual Cold Cathode 
Fluorescent Lighting Exhibit to be held at the Commodore 
Hotel, New York City, October 7, 8 and 9, 1947. Nation- 
wide representation of manufacturers of fluorescent lighting 
fixtures and allied lines is expected. 

Next annual .meeting of the FLA is planned for April 15, 
1948, in New York City. The date is tentative. Other recent 
activities of the association include formulation of lamp char- 
acteristics which are being submitted for approval to Sub- 
committee 2 of Committee C78 on Electric Discharge Lamps 
of the American Standards Association. 


Metal Congress in Chicago 

Seven-day 29th Annual National Metal Congress and Ex- 
position, sponsored by the American Society for Metals, will 
be held in the International Amphitheatre, Chicago, beginning 
October 18. 

The American Society for Metals, the American Welding 
Society, the American Industrial Radium and X-Ray Society, 
the Iron and Steel Division and the Institute of Metals Di- 
vision of the American Institute of Mining and Metallurgical 
Engineers will also meet in Chicago during the same week 
and will hold technical sessions. 


Pressed Metal Institute Directory Out 

Third edition of The Blue Book of Stamping Manufacturers 
has been issued by the Pressed Metal Institute: This directory 
is divided into three sections: (1) alphabetical list of insti 
tute members, both active and associate; (2) geographical 
breakdown of membership; (3) facilities of active members 
This third edition, just off the press, is available to all inte: 
ested designers and users of stampings. Headquarters of tl 
institute are at Union Commerce Building, Cleveland 


Quality Control Society Meets 

First annual convention of the American Society for Quality 
Control, held in Chicago June 5 and 6 in conjunction wit 
the Second Midwest Quality Control Conference, was mark« 
by an attendance of some 1200 persons and a full progran 
of technical sessions on various phases of quality contro 
Among the speakers were Edward M. Schrock, quality contro! 
engineer, General Electric Co., Erie, Pa.; J. R. Steen, direct: 
quality control, Sylvania Electric Products, Inc., Emporiun 
Pa.; S. C. Amren, assistant chief inspector, Minneapolis-Honey 
well Regulator Co., Minneapolis, Minn.; and H. F. Dodge 
quality results engineer, Bell Telephone Laboratories, Ne\ 
York City. 

The first year of the American Society for Quality Contr 
was reported as very successful, with national membershiy 
reaching 2000 and 27 local sections throughout ‘the country 
Headquarters of the society are at 305 E. 43rd St., New 


York City 17. 
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See for yourself how Truarc 
slashes assembly time, cuts costs 





2 MINUTES vs. 2 SECONDS! 





Right before your eyes is visual proof of how much assembly 
time can be cut. Each of the many light streaks in the first 
photo traces another time-taking arm motion, increasing 
fatigue and reducing efficiency. In the second photo, one 
Waldes Truare Retaining Ring replaces six screws and a 
collar. The assembler uses one tool—a pair of Truarc pliers. 
The single light streak means one arm-motion. Less time is 
required for job-training, because Truarc guarantees 
accurate relationship of parts regardless of the skill of the 


assembler. Truarc means lighter weight, less bulk. Production 
and maintenance men find Truarc Rings cut labor and 
material costs wherever they're used. Their unique taper 
design assures constant circularity. Their never-failing grip 
does a better job of holding machine parts together. 

There are different Truarc rings for different applications: 
see what can be done for your product. Send your drawing 
to Waldes Truarc Technical Service Engineers for individ- 
val attention, without obligation. 








*Mail this coupon today for your copy of 
“New Development in Retaining Rings” 


ome ame em om > om @® @® 6 OF om OD om oP 8 Oe eR 







gus om 


1 Waldes Kohinoor, Inc., 47-10 Austel Place 17Q 
WA L D E SS Long Island City 1, N. Y. 
Please send booklet, “New Development In Retaining 
Rings" to: 
Name 





STi Y=——— 


Reg. U. S. Pat. Off. 


RETAINING RINGS 


WALDES KOHINOOR, INC., LONG ISLAND CITY % NEW YORK 
Canadian Distrib.: Controlite Engineering & Sales Ltd., 20 Bloor Street W., Toronto 5 


WALDES TRUARC RETAINING RINGS ARE PROTECTED BY U.S. PATS. 2,302,948; 2,026,454; 2,416,852 AND OTHER PATS, PEND. 
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UTOMATIC i 


= 


This low cost unit provides positive pro- 
tection against the hazards of incorrect 
paralleling of A.C. generators. It auto- 
matically controls circuit breaker closure 
when generator frequency, voltage and 
phase are correct. 


Only one synchronizer needed for any 
number of generating units. 


Write for further details. 





BURLINGTON INSTRUMENT COMPANY 
516 FOURTH STREET BURLINGTON, IOWA 


THE HOPP PRESS, INC. 


460 W. 34th ST. NEW YORK 1.N.Y 


ESTABLISHED 1893 








MEN in 


INDUSTRY 





Western Electric Co., New York City, has elected Stanley 
Bracken, vice-president in charge of manufacture, to the posi- 
tion of executive vice-president. H.C. Beal, engineer of man- 
ufacture, has been elected director and vice-president succeed- 
ing Mr. Bracken. F. J. Feely, who continues as manager of 
the company’s Buffalo shops and electronics shops, becomes en- 
gineer of manufacture in addition to his other duties. William 
F. Hosford, director and vice-president in charge of operations, 
has resigned from the company after 47 years of service. 


Wynn G. Winkler has returned to the Brunswick-Balke- 
Collender Co., Muskegon, Mich., to resume his duties as chief 
refrigeration engineer, a position he held prior to going with 
the Reynolds Metals Co. in 1946. 


Weston Electrical Instrument Corp., Newark, N. J., has 
elected Edward F. Weston as chairman of the board, Caxton 
Brown as chairman of the executive committee, and Earl R. 
Mellen as president. 





Earl R. Mellen 


G. Taylor Stanton 


G. Taylor Stanton has been appointed manager of engi- 
neering of Holtzer-Cabot Division of First Industrial Corp., 
Boston. Mr. Stanton has recently resigned as chief engineer 
of TelAutograph Corp. Prior to that he was manager of 
industrial applications for Electrical Research Products, Inc 


Dr. Stephen J. Zand has been appointed vice-president in 
charge of engineering of the Lord Manufacturing Co., Erie, 
Pa. Dr. Zand has been working with Lord as consulting 
vibration engineer since 1933. In his new position, he will 
devote his full time to Lord and will be responsible for all 
engineering, research and development activities comprising 
the company’s product engineering and research divisions. From 
1932 to 1945, Dr. Zand was with The Sperry Gyroscope Co 
as senior project engineer and later as director of the Voss 
Memorial Laboratory. In 1945, he’ was made technical aide 
to the vice-president for operations of the parent organization, 
The Sperry Corp. 


Howard A. Frey has been appointed chief development 
engineer of the Locke Insulator Corp., Baltimore, Md. Mr 
Frey has been with Locke since 1926. He is a member of vari- 
ous professional societies and active on their committees. 


Robert A. Neal, vice-president of the Westinghouse: Elec- 
tric Corp., has been named general manager of the company’s 
expanding Pacific Coast operations. 


Dr. Charles Allen Thomas, vice-president and technical 
director of Monsanto Chemical Co., St. Louis, Mo., was elected 
executive vice-president. Felix N. Williams, vice-president 
and general manager of the company’s Plastics Division at 
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THREE THINGS 
EVERY ENGINEER 
SHOULD KNOW 


about 


Federal Selenium Rectifiers 


FOR CONVERTING AC TO DC 


THEIR DEVELOPMENT. The Selenium Rectifier was devel- 
~~ Oped by IT&T — and was first manufactured in this country by 
Federal, in 1938. For the past 9 years Federal has continually 
improved and perfected the Selenium Rectifier — has developed 
every major advance in its design and construction. As a 
result, the Federal Selenium Rectifier is now the most efficient, 
compact, and economical means of converting AC to DC. 


2 THEIR APPLICATION. Federal has pioneered the application 
of the Selenium Rectifier to new jobs in practically every field 
of the industry. From milliwatts to kilowatts — wherever you 
need DC from an AC source — you can now save space, time, 
and money with Federal Selenium Rectifiers. 


THEIR DESIGN. These features make Federal your best buy 
in Selenium Rectifiers: 
Center-Contact Construction — permits entire stack to be permanently 
protected against corrosion. 
Higher Voltage Plates — give extra breakdown strength, extra de- 
pendability. 
Aluminum Plate Designs — for use where extremely light weight is 
desired. 
Long Life — constant use in all types of applications prove Federal’s 
superiority and long life. 


Available in Wide Range of Standard Ratings — for information, 
write to Federal today. Dept. F116 


——— KINGSLAND ROAD, CLIFTON, NEW JERSEY 
—— 100 G 
KEEPING FEDERAL YEARS ANEAD... is IT&T’s world-wide In Canada: a Federal Electric Manufacturing Company, Ltd., Montreal. 


research and engineering organization, of which the Federal a eS A ° ¢. 
Telecommunication Laboratories, Nutley, N. J., is a unit. Export Distributors: — International Standard Electric Corp., 67 Broad St., N.Y. C 
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In the precision manufacture of wire forms 





Cee materials, Reliable does fast and accurate pro- 
cessing. We have the automatic equipment for 
that class of work, in which the product is untouched by 
human hand, and the uniformity is almost amazing. On 
these modern, cost-saving machines, our jobs are set up 
and tooled by artisans of exceptional skill. 


By the use of multi-purpose jigs, we can often meet your 
exact needs, even intricate designs, without tool charges. 
Yes, Reliable has the facilities and the know-how to save 
you money and worry on your wire forms, springs and 
light stampings: Get in touch with your nearest Reliable 
representative. 


e When sending inquiry, describe springs as com- 
pletely as possible, sending sketch, samples, or 
blue print. Mention any special requirements 
known, such as working space, initial tension, 
and load. Our engineers are ready to work 
with you. Catalog on request. 


THE RELIABLE SPRING & WIRE FORMS CO. 


3167 Fulton Rd. Cleveland 9, Ohio 


Representatives in Principal Cities 


YOU CAN RELY ON TEE 


Le prings 
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from standard steel wire, spring steel, or other | 





Springfield, Mass., was elected to the board of directors. Con- 
currently, Dr. C. A. Hochwalt, director of the Central Re- 
search Department at Dayton, Ohio, was elected a vice-president, 


Cutler Light Manufacturing Co., Philadelphia, has appointed 
Herman Kahn as lighting draftsman and designer. Mr. Kahn 
was formerly with Westinghouse Electric Corp. and other com- 
panies in design capacities. 


Roy E. DeLay, manager of Federal Electric Manufacturing 
Co., Ltd., Montreal, Canada, affiliate of International Telephone 
and Telegraph Corp., has been elected a vice-president and di- 
rector of the Canadian company. 


Ivan F. Baker has been elected vice-president of the West- 
inghouse Electric International Corp., New York City. Mr. 
Baker has been with Westinghouse since 1909, 34 years of 
which he spent with the international company. 


Frank P. Bleier, industrial physicist and mathematical de- 
signer of air moving equipment, has established himself as a 
consulting designer at 547 West Addison St., Chicago. For 
the past four years, he was director of research and develop- 
ment of the Ilg Electric Ventilating Co. Mr. Bleier has pub- 
lished many technical papers on fan and blower design. 





Frank P. Bleier L. M. Temple 


L. M. Temple has been appointed chief engineer of the new] 
established battery division of the Winchester Repeating Arms 
Co. Division of Olin Industries, Inc., New Haven, Conn. M1 
Temple comes to Winchester after being with the Minitronics 
Division of Raytheon Manufacturing Co. where he developed 
the company’s “vest-pocket” radio. Before that he was chief 
engineer of the Eveready Division of National Carbon Co. For 
eight years Mr. Temple was chairman of the Radio Manufac 
turers Association engineering department committee on dry 
cell batteries. 


Clarence W. Coe has been appointed manager of the new 
Decatur, IIl., Works of the General Electric Co. Plastics Di- 
vision. Mr. Coe had been manager of the division’s plant at 
Ft. Wayne, Ind., operations of which will be transferred to 
Decatur. Mr. Coe has been with G-E since 1915, starting i: 
the laboratory of the apparatus works at Pittsfield, Mass. 


General Electric Co. has appointed Philip Klein as quality 
control engineer of the company’s automatic blanket and sun 
lamp division, Bridgeport, Conn. Mr. Klein has been with G-E 
since 1943. 


Henry Dietz is now with the newly organized Electronic 
Division of Coral Designs, Forest Hills, N. Y., as an industrial 
designer. He was formerly designer of equipment and manager 
of operations for Radio Engineering Laboratories, Inc. 


L. John Denney has been elected as vice-president of the 
Federal Telephone and Radio Corp. He has been associated 
with the International Telephone and Telegraph System. since 
1929. His headquarters are at Clifton, N. J. 


Fulton Cutting has been appointed assistant to the president 
for research and professor of physics at Stevens Institute of 
Technology, Hoboken, N. J. Mr. Cutting will join the Stevens’ 
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—yet the Red Klastic Collar provides 
dependable protection against VIBRATION 


Vibration, from 1,950 sturdy hammer blows 
a minute, developed two problem spots on 
the No.36 Black & Decker Portable Electric 
Hammer, First, where the nuts had to lock 
in position on top of the spring-loaded-pins. 
Second, where prestressed nuts had to hold 
the vibrating tool-retainer-yoke to the 
spring-loaded-pins. All types of conven- 
tional fasteners failed. ESNA Elastic Stop 
Nuts held permanently! —just as they have 
held permanently against vibra- 
tion on other types of hammers 
for over fifteen years. Reusable 
ESNA Elastic Stop Nuts—with 


ESNA 


the Red Elastic Collar—provide depend- 
able protection against Vibration, Thread 
Corrosion, Thread Failure and Liquid 
Seepage. This multiple protection— which 
has made Elastic Stop Nuts the standard 
fastener on many products—also achieves 
the double economy of inventory simpli- 
fication and reduced procurement costs. 
ESNA engineers are now ready to study 
your fastener problems. Address: Elastic 

Stop Nut Corporation of America, 

Union, N. J. Sales Engineers and 

Distributors are conveniently lo- 


cated in many principal cities. 


A MINUTE 


Black & Decker No. 36 
Portable Electric Hammer 


The RED ELASTIC COLLAR 


= denoting an ESNA product = 


...is threadless and permanently 
elastic. Every bolt—regardless of 
commercial tolerances — impresses 
(does not cut) its full thread con- 
tact in the Red Elastic Collar to 
fully grip the bolt threads. In addi- 
tion, this threading action properly 
seats the metal threads —and elimi- 
nates all axial play between bolt 
and nut threads. 


All ESNA Elastic Stop Nuts —re- 
gardless of size or type — lock in 
position anywhere on a bolt or stud. 
Vibration, impact or stress reversal 
cannot disturb prestressed or posi- 
tioned settings. 


ELASTIC STOP NUTS 


INTERNAL 
WRENCHING 


Cc 
ANCHOR INSTRUMENT SPLINE CLINCH Sas, GAN 
As & MOUNTING wy g CHANNEL 


PRODUCTS OF: BLASTIC STOP NUT CORPORATION OF AMERICA 
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..» Always makes 
POSITIVE CONTACT! 


It’s the shape and independent 
action of each blade in a Spring- 
Action plug that assures positive 
contact at all times. No more 
tampering with blades to make 
them fit worn outlets. No more 
worry about product failure or 
poor performance due to faulty 
contact. 


REPLACEMENT 
PLUGS 


That’s why the original Spring- 
Action plugs—over 300 million 
now. in use—are still the best 
plugs on the market. They are 
standard for thousands of electri- 
cal manufacturers, contractors and 
maintenance men throughout the 
world. There’s a Spring-Action 
plug in rubber or plastic for every 


purpose. 


ASSEMBLY 
PLUGS 


For dependable, positive con- 
tact, standardize on Spring-A ction 


plugs. 


WRITE FOR LITERATURE 





**CORD-CLAMP”’ 
ATTACHMENT 
PLUGS 


SRGl alm amet PUN Do 


68-98 Coit Street, Irvington 11, N. J. 
oe 


Manufactured exclusively by 


go Office: 626 W. Jackson Blvd. 
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| staff in September. 
| Radio Corp. and was its president and chairman of its board 
| of directors from 1924 to 1944. 








Mr. Cutting is the founder of the Colonial 


E. J. Pool has been elected vice-president and a member of 


the board of directors of Cinch Manufacturing Corp., Chicago, 





BOOK REVIEWS 


Men and Volts at War—The Story of General Electric 
in World War II—John A. Miller. McGraw-Hill Book 
Company, 1947. 272 pp: Many photographic illustrations. 
$3.75. 

It is probable that the General Electric Company produced 


| a greater variety of complex war equipment and was called 


upon to solve a greater variety of difficult technical problems 
than any other manufacturer. Employees numbering 175,000 
in 68 plants turned out an amazing diversity of munitions. Tur- 
bines for ship propulsion, electric drives for ships and all kinds 
of electrical equipment used in ships, degaussing equipment, 
turbo-superchargers and jet-propulsion engines for aircraft, 
with many auxiliary items of an electrical nature, bazookas, 
portable generating stations, radar, searchlights, gun directors, 
radio and wire recorders, X-ray equipment, and an important 
part in atomic research and engineering—these are just some 
of the major items. The author tells many interesting stories 
of each one, with anecdotes and incidents on far-flung battle- 
fronts. The book is of interest to all who had even remote 
connection with this organization during the war years or 
were in anyway associated with the matériel described. 


Servomechanism Fundamentals—Henri Lauer, Robert Les- 
nick and Leslie E. Matson, all of the Engineering Depart- 
ment, RCA-Victor Division, Radio Corporation of America. 
McGraw-Hill Book Company, Inc., New York, 1947. 277 pp, 
with many diagrams. $3.50. 

This is a treatment of the subject from the point of view of 


| transient response and accordingly differential equations appear 


throughout. However, the solutions are carried out in con- 
siderable detail so that the mathematical expositions are readily 
understood. The differences between viscous output damping, 
error-rate damping and combinations of both are stressed and 
methods of analyzing each are presented. One chapter is de- 
voted to integral control for correcting the steady-state error, 
always present with viscous output damping. Another chapter 
deals with transfer function analysis which is a method used 
with special success on feedback amplifier circuits. The well 
known analogy is brought out and the methods of analysis 
developed, ending with a discussion of stability criteria. 

The book is an excellent text for the engineer or physicist, 
setting forth basic principles and showing how the elements of 
design of simple servomechanisms can be handled with nothing 
more difficult than differential equations. With books on this 
subject so few, this one is a valuable addition to the literature. 


| German Plastics Practice—By John M. DeBell, William C. 


Goggin and Walter E. Gloor. DeBell and Richardson, Spring- 

field, Mass. 554 pp. $4.50 

Although primarily of interest to the plastics research worker, 
this comprehensive record of an intensive field study of German 
research, manufacturing processes, and new applications in the 
fields of synthetic resins, plastics insulating materials, and re- 
lated products provides much interesting data to the electrical 
engineer. A section on resin-bonded magnetic compositions 
is particularly interesting. 

The authors comprised a special plastics investigating team, 
sent to Germany under the auspices of the Quartermaster 
General, and this book represents a revised and amplified ver- 
sion of their official reports. It is copiously illustrated and 
fully indexed. Publication in book form has been made with 
the approval of the U. S. Department of Commerce, which, 


| through its Office of Technical Services, has made the original 


reports available in photostat or microfilm form. Mr. DeBell, 
a member of the plastics consulting firm of DeBell and Richard- 
son; Mr. Goggin, of Dow Chemical Company; and Mr. Gloor, 
of Hercules Powder Company, are well-known in the plastics 


| field and performed a valuable service in compiling this work. 


Incidentally, publication has been on a nonprofit basis. 
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USE LORD ENGINEERING SERVICE 
TO SOLVE YOUR PROBLEMS IN ELIMI- 
NATING COSTLY VIBRATION AND NOISE 


Do you plan to make more, sell more, and profit more... in 
the face of the strongest competitive market ever known? 
First—better take another look at your product. Does it have 
minus sales appeal caused by destructive, costly, nerve 
wracking vibration and noise? 


Vibration can be eliminated and the. solution is simple and 
free .. . add LORD to your engineering staff. Use Lord’s 
specialized know-how in Vibration Control—without obliga- 
tion. Send us your problem . . . trained Lord engineers plus 
the finest of research facilities plus long, practical experience 
are at your disposal. 


If you intend to design the kind of smooth, quiet product 
that outsells competition, then here’s a valuable, helpful ser- 
vice worth investigating. Write or phone us today. 


LORD MANUFACTURING COMPANY ©° _ ERIE, PA. 


New York, N. Y. Providence, R. 1. Washington, D. C. Detroit, Mich. 
Chicago, Ill. Burbank, Cal. 
Canadian Representative: Railway & Power Engineering Corp., Ltd., 
Toronto, Canada. 


LORD Zig 


VIBRATION CONTROL and BONDED RUBBER 


FIELD OFFICES 


SEND FOR YOUR 
So a 
ANOTHER LORD SERVICE 
IN VIBRATION CONTROL 


Use the Lord Vibrule to solve 
difficult vibration problems .. . 
measures vibration quickly, easily. 


Does the work of expensive, com- 
plex instruments... simple to use, 
gives approximate, practical 
readings. 


Helps you select the most effec- 
tive mountings for every job... 
conveniently, accurately. 


LORD MANUFACTURING COMPANY 
ERIE, PENNSYLVANIA 


Please send me without cost [| 
SGD PURE cc cccacetupes 


Please send me literature on & 
LORD VIBRATION CONTROL 
NAME — 


THLE —— 





LITERATURE.. 


Copies of the material reviewed here ore available to engineers or 
executives engaged in product development. Write on your letterhead 
direct to the sponsoring manufacturers, at the addresses indicated. 





Permanent Magnets 

Engineering data on permanent magnets are contained in 
a 35-page booklet (No. CDM-1). Characteristics, design, 
properties and applications of Alnico types as well as several 
other new types such as Cunife, Cunico, Vectolite, and Silmanal 
are given. A 16-page supplement (No. CDM-2) contains a 
tabulation of stock types of sintered and cast Alnico magnets. 
General Electric Co., Metallurgy Div., Section HA-3, Chemi- 
cal Dept., Pittsfield, Mass. 


Laminated Plastics 


Illustrated handbook, “Textolite Laminated Plastics’ (No. 
CDP-548), contains 64 pages of engineering data covering 44 
different grades of plastics materials. Electrical, physical and 
mechanical properties are tabulated in addition to information 
on manufacturing techniques and applications. Data are in- 
cluded on tubes and rods, bearing materials, translucent sheets, 
low-pressure laminating materials, etc. General Electric Co., 
Plastics Div., (AD-6), Chemical Dept., 1 Plastics Ave., Pitts- 
field, Mass. 


Electron Tube Application Data 


Manufacturer resumes publication of “Electron Tube Appli- 
cation Notes.” Typical of one of these notes is AN-118 which 
contains technical discussion on input admittance of receiving 
tubes. This discussion gives values of short-circuit input con- 
ductance and capacitance for a number of r-f pentodes at fre- 
quencies of 50 to 125 mc. It also describes how these values 
were measured and describes their application in design prob- 
lems. Radio Corporation of America, RCA Victor Div., Tube 
Dept., Harrison, N. J. 


Timing Motors 


Several types of basic timing motors are described in a 
12-page catalog (No. 314). Typical units are illustrated, sec- 
tional drawings are provided, and characteristics are given. 
Operating principles are summarized. Haydon Manufacturing 
Co., Inc., 2500 Forest St., Forestville, Conn. 


Relays 


Four-page folder opens up to a two-page spread presenting 
a group of various types of relays available for a wide 
range of control operations. Each type is illustrated and basic 
characteristics are summarized. American Relay & Con- 
trols, Inc., 2555 Diversey Ave., Chicago 47. 


Power Resistors 


Line of standard fixed and adjustable power wire-wound 
resistors is described in a 16-page catalog. Each type is 
illustrated with accompanying tabulation of characteristics. 
Connecting and mounting data are also supplied. Various other 
engineering information is included such as a selection chart, 
resistor formulations, etc. I-T-E Circuit Breaker Co., 19th 
& Hamilton Sts., Philadelphia 30. 


Insulating Varnishes 
Convenient wall chart, 2114 in. by 21% in., tabulates various 


types of insulating varnishes according to application; com- 
parative baking and drying times, dielectric strengths and re- 
sistance to oil, moisture and chemicals; recommended solvents 
and methods of application. Several types of paints and 
enamels are also included in the chart. Irvington Varnish & 


Insulator Co., Irvington 11, N. J. 
Polyphase Motors 


Several types ef polyphase motors, drip-proof or totally 
enclosed, are described in a four-page folder. Cutaway views 
and photographs illustrate standard models. Reuland Elec- 
tric Co., Alhambra, Cal. 
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Industrial Finishes 

Reference folder on industrial finishes contains revised tecl)- 
nical data sheets, also color charts, covering a line of lacquers, 
enamels, synthetics, and specialty finishes for a variety of ir 
dustrial applications. Also available is a four-page bulletin 
(No. 100) covering a line of wrinkle-type enamels. Maas 
Waldstein Co., Newark 4, N. J. 


Instrument Knobs 


Plastics molded instrument and radio knobs, also contro! 
balls, are illustrated and described in a 12-page catalos 
Dimensional tables list available stock models. Sectional draw 
ings show construction. Kurz-Kasch, 1449 S. Broadway, mack 


Dayton 1, Ohio. awa} 
ing. 


inno’ 
that 


Special Industrial Metals 

Featured in a four-page folder are technical data on ba: 
contact “raised lay” metals developed especially for electrical 
applications. One or more strips of precious metal are bonded 
on top of the base metal in the form of a ridge. Also described 
in the folder are bar contact tapes, laminated metals, fabricated 
parts, as well as precious metal solders. D. E. Makepeac: 
Co., Attleboro, Mass. 


Receiving Tubes 

Wealth of technical data on electronic receiving tubes are 
contained in a 700-page looseleaf manual. The manual ‘con- 
tains information on applications and performance of various 
types of receiving tubes, including performance curves, ratings, 
basing diagrams, typical circuits and other data. There is a 
price of $5.00 per copy, including revision service through 
1948. Manual comes in a stiff expander-type binder. General 
Electric Co., Tube Div., Electronics Dept., Schenectady 5, 
NPY: 
Miniature Ball Bearings 

Specification data on a line of miniature ball bearings are 
contained in an eight-page catalog (No. 6). Sectional draw- 
ings illustrate various available types. Mounting information 


is also provided. Landis & Gyr Inc., 104 Fifth Ave., New 


York 11. 


Plastics Data 


Illustrated brochure (No. A5758) summarizes basic prop- 
erties and indicated applications for the manufacturer’s line 
of plastics materials, including several new types such as poly- 
tetrafluoroethylene and cellular cellulose acetate. E. I. du Pont 
de Nemours & Co. (Inc.), Plastics Dept., Rm. 135, Arling- 


ton, N. J; 


Air-Powered Devices 

Sixteen-page catalog (No. CL-10) describes use of air- 
powered devices in a wide range of industrial equipment 
Shown are applications of various air motors, including types 
with solenoid-operated valves; electrically controlled auto- 
matic feeds; special vises; air cylinders; etc. The Bellows Co., 
798 N. Main St., Akron 10, Ohio. 


Magnesium-Copper Sulphide Rectifiers 


Structural details, applications, characteristics and other engi- 
neering data covering a line of special lightweight heavy-duty 
magnesium-copper sulphide rectifiers are contained in a six-page 
catalog. Typical circuit diagrams are included as well as per- 
formance charts. Electronic Rectifiers, Inc., 737 N. East St., 
Indianapolis 2. 


Flexible Metal Hose 


Illustrated 68-page catalog (No. G-47) contains specification 
data and application information on a wide line of flexible 
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1851—John Nichols, a Lynn Shoe- 1858—Lyman R. Blake, of South 3 1862—Goodyear Welt Machine 

maker, adapted the Howe sewing Abington, Mass., invented a machine ushered in the third stage. In 1890 
machine to sew the uppers of shoes, doing to sew soles to uppers. This was subse- electric motors arrived. By 1915—Howell 
away with the slow process of hand sew- quently improved by Robert Mathies and began specializing in industrial type mo- 
ing. This started a fever of invention and manufactured by Gordon McKay. It be- tors. Soon, Howell Red Band Motors, spe- 
innovation in the shoe industry in America came famous as the McKay sewing machine cially designed for application in this and 
that has carried to the present day. . .. set the stage for more progress. other industries, made their appearance 


“Three stages to big business in shoes! 


_—— 

nh 4 Today—The shoemaker’s kids 
have shoes! America is the 

biggest producer of shoes in the 

world. 


The application of specially de- 
signed machines, individually pow- 
ered with industrial type electric 
motors, has played a vital role in 
stepping shoemaking into big busi- 
mess ... improving quality 
cutting costs. 

You can work wonders in your 
business, too! Investigate now and 
remember Howell Motors are tried 
and proved industrial type motors. 
They are precision-built and de- 
signed for the toughest operating 
conditions—consequently, they will 
perform better on all jobs. 


Try them NOW! 


Be wise—meet competition with modern 
machines powered by industrial type 
Howell Motors. They're precision-built! 


HOWELL MOTORS 


HOWELL ELECTRIC MOTORS CO., HOWELL, MICH. 
Manufacturers of Quality Industrial Type Motors Since 1915 


The Howell Protected Type Motor 
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*% When you use Greenohms 
—those distinctive green-col- 
ored cement-coated power 
resistors, it means you are 
building quality, depend- 
able, long-lasting equipment. 
For Clarostat Greenohms 
stand the gaff. The cold-set- 


ting cement won't crack, 











Fixed and ad- 
justable types. 5 
to 200 watts 
standard. Other 
ratings, termi- 
nals, mountings, 
to order. 


flake, peel. Wire winding is 
unimpaired in fabrication. 
The unit withstands heavy 
overloads without flinching. 
As rugged mechanically as 
electrically. A Greenohm 
lasts and lasts and lasts. % In- 
terested in tougher power re- 
sistors? Write for Bul. 113. 


| 


hose products. Also covered in the catalog is a line of stain- 
less steel bellows. Useful reference tables include a two- 
page chart showing relative flexibility and pressure capacity 
| of the various types of hose. Chicago Metal Hose Corp, 
Maywood, IIl. 


| Electrical Graphical Symbols 


Limited number of complimentary copies of American 
| Standard Graphical Symbols for Electric Power and Control 
(ASA Z32.3-1946) have been made available by Solar Manu- 
facturing Corp., 285 Madison Ave., New York 17. 





Selenium Rectifiers 


Two looseleaf catalog data sheets have been issued covering 
(1) selenium rectifiers for industrial applications and (2) an 
automatic voltage regulator. Richardson-Allen Corp., 15 W. 
20th St., New York 11. 


Plastics Molding Service 


Customs molding service is described in an eight-page folder 
(No. M-605). Typical molded products are illustrated in full 
color. Firestone Industrial Products Co., Akron, Ohio. 


V-Belts 


Twenty-six-page catalog contains features of the manufac- 
turer’s adjustable V-belt line and gives construction details 
and application data. Useful engineering data are included, and 
there are 13 pages of application illustrations covering a wide 
range of equipment. Manheim Manufacturing & Belting Co., 
Manheim, Pa. 


Position Indicating Equipment 

Twenty-page bulletin (GET-1304) provides selection and 
application data on d-c selsyn three-wire system indicators and 
transmitters. Principles of operation are also given. General 


Electric Co., Apparatus Dept., Sect. E607-12, Schenectady 5, 
N. Y. 


Aluminum Wire 


Data on aluminum electrical conducting wire are contained 11 
a 3l-page handbook (Form No. M-7876) including much com- 
parative data between aluminum and copper conductors. 
Methods of connecting aluminum wire are also discussed and 
are suitably illustrated. United States Rubber Co., Wire and 
Cable Dept., 1230 Avenue of the Americas, New York 20. 


Small Magnetic Motors 


Technical data sheet summarizes the structural features of 
a line of magnetic small motors ranging from %o hp to 


Yoo hp. The Magnetic Products Corp., 15 Mechanic St., 
Norwalk, Conn. 
Small Tubing 


Manufacturer makes available data memoranda Nos. 1, 2 
and 6 providing list of available stocks of small metal tubing, 
manufacturing details and a table of mechanical and physical 
properties. Superior Tube Co., 2021 Germantown Ave., Nor- 
ristown, Pa. 


Lubricants 

Twenty-four-page booklet, “Better Lubricants for Industry 
Through Research,” presents a pictorial story of a compre- 
hensive research program. Forty-eight photographs show re- 
search devices, testing machines, electronic laboratory equi{ 
ment, etc. Gulf Oil Corp., Gulf Bldg., Pittsburgh 30, Pa. 


Resistance Welding Controls 
Line of synchronous-precision, a-c resistance welding con- 
‘trols available in factory-assembled packages is described in 
lan 18-page illustrated booklet (B-3839). Charts indicate how 
the various basic subunits are assembled. Booklet also con- 
tains description of a line of nonsynchronous controls. West- 
inghouse Electric Corp., P. O. Box 868, Pittsburgh 30, Pa. 
\ 
Brazing Alloys 
Technical data on brazing alloys (silver type and also phos- 
phoros-copper type) for low temperature brazing of ferrous 
and nonferrous metals are contained in a 16-page bulletin (sup- 
plement 1, catalog 45). Details of composition and physical 
properties are given. Two-page spread illustrates a number 
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pace with a 
Standard of 
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that is unequalled 


Vartex Varnished Cambric Cable Tape has high heat 
resistance . . . low power factor . . . high dielectric strength 
.. . resistance to moisture . . . superior mechanical qualities 
... and is available in tapes down to '/2 inch. 


NEW JERSEY WOOD FINISHING COMPANY 


ELECTRICAL INSULATION DEPARTMENT ¢ WCOL RIDGE, N. J. 


Varnished Cambric Cloth Varnished Fibergias 

/ Varnished Cambric Tapes “Varsiot™ Combination Slot insulatios 
Varnished Duck Synthetic Resin Extruded Tubing 
Vornished Silk Substitytes Cable Wrapping Tapes 











Panels, boxes, 
cabinets, etc., 


in all finishes 


to 
sheet metal fabrications for you 


Because, those years of precision fabricating in sheet metal 
have piled up a wealth of invaluable experience. Thousands 
of sheet metal units—each presenting individual problems 
overcome by R & T engineering and craftsmanship—mean 
pre-assurance of complete satisfaction today. One look at 
your drawings is all it takes for a quotation. In spite of 
material shortages, you can still expect 
better service from R.& T. 
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Metol Coses—Cobinets 


THE 


413364: ae ity 
COMPANY 


Cherry 0154 
CLEVELAND, OHIO 


CONTRACTORS 
Sheet Metol 
Building Products 


VENTILATION, 1526 W. 25TH ST. 


AIR CONDITIONING 
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of applications in which these alloys have been used. A table 
of melting points of metals and alloys is a useful feature. United 
Wire & Supply Corp., 1497 Elmwood Ave., Providence 7, R. |, 


Miniature Electron Tubes 

Four-page folder opens to a large double-page reference 
chart for miniature electron tubes. Basing diagrams showing 
socket connections are included. Hytron Radio & Electronic; 
Corp., Salem, Mass. 


Electrical Contact Materials 


Six-page mimeographed data sheets contain information oy 
silver and silver-alloy contact materials. Alloymet Mfg. Corp 
3 Grand St. Extension, Brooklyn 11, N. Y. 


Transformers and Reactors 

Looseleaf catalog incorporates technical catalog sheets cover- 
ing power transformers and reactors, also audio transformers 
specially designed for electronic applications. Typical units 
are illustrated and dimensional data and characteristics ar 
tabulated. Chicago Transformer Div. of Essex Wire Corp, 
3501 W. Addison St., Chicago 18. 


Polystyrene 

Technical data sheet provides listing of properties of a new 
line of polystyrene materials. Koppers Co., Ind., Koppers 
Bldg., Pittsburgh 19, Pa. 


Connectors 

Seventy-six-page catalog titled “Cannon Plugs for the Elec- 
tric Circuits of Industry” describes applications of the “quick 
disconnect” type of connectors in many types of equipment 
The catalog is profusely illustrated. Cannon Electric Develop- 
ment Co., 3209 Humboldt St., Los Angeles 31. 


Forged Nuts 

Six-page folder illustrates various. types of large forged 
nuts for application on larger types of equipment. Manuia 
turing facilities are also illustrated. Jos Dyson & Sons, In 
5125 St. Clair Ave., Cleveland 14. 
Variable Speed Control 

Four-page broadside describes engineering details of th 
Variable-V-Planetary infinite ratio speed selector. In additior 
to illustrations of this unit, dimensions and horsepower and 
torque ratings are included. B. F. Goodrich Co., Dept. EM 17 
Akron, Ohio. 


Conductor Selector 

Slide-rule type conductor selector provides quick means oi 
selecting a conductor of required amperage-carrying capacity 
under varying wire conditions. Instruction sheets are pro 
vided. Paranite Wire and Cable Div. of Essev Wire Corp 
Fort .Wayne 6, Ind. 


Soldering Melting Point Indicator 

Slide rule device provides a convenient melting point indi 
cator for tin-lead solder. The device gives both molten and 
solid temperatures for various compositions. Reverse side 
provides a variable chart listing gauge vs. wire diameter 
Federated Metals Div., American Smelting and Refining Co, 
120 Broadway, New York 5. 


Test Instruments 

Series of operator’s manuals covering manufacturer’s lin 
of test instruments has been announced. First in series covers 
Model 260 volt-ohm-milliammeter and Model 390 volt-amp- 
wattmeter. Simpson Electric Co., 5200-5218 W. Kinzie St 
Chicago 44. 


Riveting Data 

Extensive line of automatic riveting machinery for split 
and tubular rivets is described in a 48-page catalog. Th 
catalog is profusely illustrated. Chicago Rivet & Machin 
Co., 9609 W. Jackson Blvd., Bellwood, III. 


Air Express Shipment 

Twelve-page illustrated booklet titled “Speed” provides 4 
graphic presentation of the advantage of freight shipment by 
air express. Air Express, 230 Park Ave., New York 17 


ELECTRICAL MANUFACTURING 








COMPETITIVE 


i LFREZIOT, TD FEPTPR SIO LLIB 


we 









RIE 
pis. 


: NS 
i» \ 





| 


1k SALE 


ANTRRA g 
Ye 


\ 


. 
SN 


hy 


SOLDERLESS CONNECTORS Zaza. 
SOLDERING LUGS 


WAA offers you another big chance to save on your 
electrical material needs. 

Here it is—almost $2,000,000 worth of solderless con- 
nectors and soldering lugs will be sold on sealed bids. 
The following Regional Offices: Boston, NEw York, 
PHILADELPHIA, CINCINNATI, CHICAGO, Los ANGELES, 
San ANTONIO and SAN Francisco have the largest 


inventories. 
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For full information concerning descriptions of items, 
location, packaging, and conditions of sale write to any 
of the above offices or visit your Customer Service Center. 
At the same time request that your name be placed on 
the Regional Office mailing list for this type equipment. 






/ SOLDERING LUGS 
Most Sizes Are Available. 











Exporters! Your business is solicited. 
Much material which is surplus in 
the United States is urgently needed 
or is readily salable in other coun- 
tries. Watch for other offerings; many 
of them may be of interest to your 
clients. 






SOLDERLESS CONNECTORS 


Many Types Available in Large Quantities. 






















SEs t8.8 0 F SERED DISPOSAL 











Offices located at: Atlanta + Birmingham + Boston + Charlotte + Chicago + Cincinnati 
Cleveland + Denver + Detroit » Grand Prairie, Tex. « Helena + Houston « Jacksonville + Kansas City, Mo. 
Little Rock + Los Angeles -Louisville » Minneapolis » Nashville» New Orleans * New York» Omaha: Philadelphia 

Portland, Ore. * Richmond « Salt Lake City + St. Louis » San Antonio + San Francisco « Seattle « Spokane + Tulsa 
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a new 


Telechron 


motor 
for 
nigh 
peak 
loads 


e Here’s an entirely new synchronous electric motor. 
It’s designed for intermittent use, such as controls on 


washing machines and other household appliances. 


e This special-duty motor is the Telechron high peak- 
torque H10. Sturdily built, it has the extra stamina to 
handle loads far beyond its normal rated capacity. 
And it will keep a control device operating accurately 
and dependably. 


e Like every Telechron synchronous electric motor, 
the high peak-torque H10 is self-starting and reaches 
rated speed almost instantly. It operates in perfect 


synchronism with all commercial frequencies . . . cannot 


Selec 


dent 


SYNCHRONOUS MOTORS 











run faster or slower. Precision building and Telechron’s 
exclusive capillary oiling system assure years of trouble- 
free service and low maintenance cost. 


e The new H10 reflects Telechron’s 25 years of leader- 
ship in engineering and producing synchronous electric 
motors. Telechron motors have been successfully used in 
clocks and timing devices for a quarter of a century—and 


more. They’re all Underwriters Laboratories approved. 


e Telechron application engineers are always glad to 
discuss your motor needs. For prompt action, address 
Motor Advisory Service, Dept. H, Telechron Inc., 
Ashland, Massachusetts. 


see|our 
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THE FIRST AND FAVORITE SYNCHRONOUS ELECTRIC TIMING MOTOR 


ELECTRICAL MANUFACTURING 


Motors that run 24 hours a day require rugged constant use or heat. The flexibility and uniformity 
insulation — especially when subjected to high of Ben-Har are great production advantages. 
temperatures. 


Try Ben-Har in your plant, in your own 
The makers of Reliance Precision-Built Motors product—under actual service conditions. See for 

use Ben-Har Special Treated Fiberglas Tubing for yourself how Ben-Har remains flexible . . . will 

tough insulation jobs. not split, crack or fray at the ends. Notice that it 

will not support combustion. The value of Ben-Har 

is proved by daily use in a wide variety of applica- 

tans—from hearing aids to movie projectors, from 
t-hour meters to television receivers. 


Ben-Har is used for motors carrying a heavy 
current load or for motors operating in high 
ambient temperatures. It’s essential that the insula- 
tion in motors have high dielectric strength and 
heat resistance that will not break dows i eV, BENTLEY, HARRIS MFG. CoO., CONSHOHOCKEN, PA. 


*BH Non-Fraying Fiberglas Sleevings are made by an exclusive Bentley, Harris process (U. S. Pat. No. 2393530). ““Fiberglas”’ is Reg. TM of Owens-Corning Fiberglas Corp. 
USE COUPON NOW 
Bentley, Harris Mfg. Co., Dept. M-12 Conshohocken, Pa. 


I am interested in Ben-Har Special Treated Fiberglas Tubing ___f — a : 
am interested in Ben-Har Special Treated Fiberglas Tubin pi or ars Send caitplen;: petighilet ‘andl prices 


operating at temperatures of sr _volts. Send samples so I can see for myself on other BH Products as follows: 


how Ben-Har will not crack in a bend, will not support combustion. [) Cotton-base Sleeving and Tubing 
I a ecisciiissssessenstseaisicicaitaiiailiaimiaasie ie (- Non-fraying Fiberglas Sleeving 
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. the terminals 
feature two-point fastening! 





WE MAKE THEM RUGGED 






This Mallory RL Switch, designed for low-power industrial applications, is known throughout the 


industry for its durability and dependable performance. 


Notice how the terminals are fitted right into the stator—firmly held without rivets or staples. No 
chance of their wobbling loose! The terminals, in turn, are solidly built of spring brass material which 


is heavily plated with silver. Notice, too, the high lift and flexing 
ability of the terminals. That’s to provide a self-cleaning action, 
insuring better electrical contact. 


Contributing still further to rugged design are the stators of this 
RL Switch. They’re made of heavy phenolic to provide good 
insulation and to withstand rough usage. Rotor contact slugs 
are of solid coin silver, common ground rings are of brass, 
heavily silver-plated: these features combine to assure long life. 


The RL Switch offers from | to 6 circuits per section with 30 
degree indexing—from | to 3 circuits per section when 60 degree 
indexing i is used. RL Specification Sheets will give you more of 
the story. Send for them without obligation. Call on our 
engineers any time for extra help. 









MALLORY  swircues 


(ELECTRONIC, INDUSTRIAL and APPLIANCE) 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


RL 


ELEVATION VIEW OF R& SWITCH 





ASK FOR 
RL SPECIFICATION SHEETS 


Printed on thin paper to permit 
blueprinting, these sectional draw- 
ings indicate standard and 
optional dimensions—make it eas 
ries to order production samples 
built to meet your requirements. 
Standard RL switches are obtain- 
able from your nearest Mallory 
Distributor. 
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dependable 


POWER CONVERSION 


JOB-FITTED RECTIFIERS 
FOR EVERY NEED 


WESTINGHOUSE SELENIUM RECTIFIERS... 
are the result of more than 
nine years of continuous re- 
search. Available in a wide 
variety of sizes and capacities, 
they do a big job where small size and 
minimum weight are prime factors. 


Tp ELECTRONIC TUBE RECTIFIERS... are 
quietly and efficiently convert- 

rp) ing a-c to d-c in such applica- 

( i tions as radio, speed controls, 

~ welding apparatus and x-ray 
equipment. Westinghouse manufactures 
electronic tubes in a multitude of ratings. 


Dependability and long life are real- 

ized when you design Rectox Copper- 
Oxide Rectifiers into your equipment. Original Rectox 
units installed 20 years ago are still in use today ...a 
service record not duplicated by any other metallic 
rectifier. 

Westinghouse Copper-Oxide Rectifiers assure the 
durability and stability required in their broad field of 
application in industrial, nm power, trans- 
portation and other fields. 

Westinghouse offers a complete line of rectifiers ... 
thoroughly field-tested and backed by thousands of 
installations in every application. Now manufacturers can 
design and build their products around the long-life 
rectifier that is sure to deliver the most dependable 
performance .. . for every job! 

For complete details, call your nearest Westinghouse 
office or write for booklet B-3626 to Westinghouse Elec- 
tric Corporation, P. O. Box 868, Pittsburgh 30, Pa. 

J-21419 


© Westinghou Lol 
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Metal parts by the thousands are now fabricated by EASY-FLO 
brazing. Many of them, formerly made by casting, forging 
machining from the solid, threading, bolting, etc., have been 
redesigned for EASY-FLO brazed construction. The reason is 
—EASY-FLO brazed assemblies have one-piece strength and 
can be produced with important savings in man-hours, machine 
hours and metals. 

As a simple illustration take this micrometer adjustment screw 
used on a power saw. 





HE components shown above are 2 cold rolled steel 
parts and a ring of 1/32” EASY-FLO wire. Cleaned 
parts are assembled and fluxed with the EASY-FLO ring 
preplaced. Assemblies are placed upright on an automati- 
cally controlled and operated revolving table and induc- 
tion heating coil. The set-up is shown at the left. The 
three girls do the whole job. Production is 960 per hour 
—and the brazing cost, including alloy, is only 4c apiece. 


GET THE FACTS ABOUT EASY-FLO 
BULLETIN 12-A gives full details about EASY-FLO and 
includes helpful information on joint designing, heating 
and production methods. Every designer and produc- 
tion executive should have a copy. Write for yours today. 
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up to 


From the heat-resistant properties of 
General Electric silicone varnishes, a 
complete new line of Deltabeston* cables 
now gets extra heat protection in every 
layer of insulation. With such thorough 
silicone treatment, these cables are ready 
to help you beat heat problems in 600- 
volt service at temperatures up to 200 C 
(392 F). 

A SILICONE-TREATED felted-asbestos 








to beat the heat 


200 C 


layer gives protection against ambient 
heats. Another SILICONE-TREATED asbes- 
tos layer fights conductor heat. Between 
the two, a SILICONE-TREATED glass tape 
adds moisture resistance and dielectric 
strength. Then, an over-all abrasion- 
resistant glass braid is SILICONE-TREATED 
for extra toughness. 

Also available now are silicone-treated 
Deltabeston cables for 300-volt service. 
Both 300- and 600-volt constructions are 
approved for use in the wiring of ovens 
or other high-temperature equipment, 
such as furnaces and control apparatus, 
where the acceptability of the wire for 
the particular use has been determined by 
the Underwriters’ Laboratories, Inc. 

For information, write to Section 
Y81-722, Appliance and Merchandise 
Department, General Electric Company, 


Bridgeport 2, Connecticut. 
*Trade-mark Reg. U. S. Pat. Off. 
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HI-AMBIENTS! 


application hints 
from your 
Deltabeston Distributor 


ALL SHAPES AND SIZES of glass and asbes- 
tos magnet wire are available in extra 
heat-beating form. Whether you do 
your own winding or have it done by 
an outside shop, make sure that all 
your winding jobs are done with 


Deltabeston. 


MOISTURE RESISTANCE is only one of the 
long list of advantages Deltabeston 
power cable offers you. Like all 
Deltabeston products, it’s a heat beater 
that can’t be beat, because it’s insulated 
with purified asbestos. Varnished cam- 
bric and heavy braid or lead sheath help 
resist abrasion, flame, grease, corrosive 
vapors, and oil. 





FOR INFORMATION on any part of the 
heat-beating Deltabeston line, get in 
touch with your General Electric mer- 
chandise distributor. He's got a solution 
for your heat problem, and he'll be glad 
to tell you about it. 
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Too often, the resistor is the weakest part of an assembly 
- . - and the insulator the weakest part of the resistor. To 
overcome that difficulty many resistors are being re-de- 
signed around AlSiMag custom made insulators. 

One of the most important factors of AlSiMag resistor 
insulation is its uniformity. It does not vary. All production 
is carefully checked and held to strict standards of char- 
acteristics and dimensions. For example: AlSiMag's coeffi- 
cient of expansion is always uniform. This advantage is 
readily understood by any manufacturer who-has tried to 
work with less uniform material. 

Since AlSiMag is custom made, the design can often facil- 
itate heat dissipation. Some designs provide minimum con- 
tact area between element and core and free air circula- 


PROPERTY CHART cévering the more 
frequently used AlSiMag compositions 
sent FREE ON REQUEST 


46 7 & 
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AMERICAN LAVA CORPORATION 


tion around core. Cruciforms and edge wound strips answer 
some design problems. AlSiMag has a major advantage in 
its ability to withstand repeated heating and cooling. It has 
good resistance to heat shock. It is strong, permanently 
rigid, cannot char. Its insulating qualities are in the top 
bracket of materials used in resistors. 

In many instances, the fact that AlSiMag insulators are 
uniform and are made to close tolerances will more than off- 
set their higher first cost. This cost is picked up through faster 
assembly, fewer rejects .. and by far longer life, more de- 
pendable operation, the reduction of equipment failures and 
the elimination of wasteful shut-downs. 


@ The American Lava Corporation does not make resistors. It is the cus- 
tom maker of AlSiMag insulation which is sold only to manufacturers, 
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CHATTANOOGA 5, TENNESSEE 


SALES OFFICES: ST. LOUIS, MO., 1123 Washington Ave., Tel: Garfield 4959 ¢ CAMBRIDGE, MASS , 38-B Brattle St., Tel: Kirkland 4498 e PHILADELPHIA, 1649 WN. Broad St., Tel: Stevenson 4.2823 
NEWARK, N.J., 671 Broad St., Tel: Mitchell 2-8159 CHICAGO, 9 S. Clinton St., Tel: Central 1721 ¢ SAN FRANCISCO, 163 2nd. St., Tel: Douglas 2464 © LOS ANGELES, 324 N. San Pedro St., Tel: Mutual 9076 





10,000 SEPARATE ITEMS 
4,000 DIFFERENT SPECIFICATIONS 


| 


It is likely that the Heat Treating Furnace or Oven 
you need is included in this huge inventory. Let 
WAA find it for you—quickly, and with a minimum 
of effort on your part. 


HERE'S WHAT YOU DO— 
- « e Determine your requirements. 


. « » Fill in the “Specification Tear Sheet” in the back of the WAA 
booklet pictured at left. 


. « « Send it to the War Assets Administration— Washington, D. C. 


ALSO AVAILABLE 


TOCCO Heat Treating Furnaces. 
Send to your nearest Regional 
Office or Customer Service Center 
for complete listing of all Tocco 
Furnaces now in inventory. 


WAA will then carefully screen its inventory to 
find the furnace or oven you specify, and will ar- 
range for inspection before purchase. It’s as easy as 
that! 


If you have not 
received your 
copy of this 
valuable new 
WAA booklet, 
write immedi- 
ately to the ad- 
dress below re- 
questingacopy. 


errerce oF Geme Rat ,OrsPeesar 
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WAR ASSETS ADMINISTRATION 


Offices located at: Atlanta « Birmingham + Boston « Charlotte « Chicago 

Cincinnati + Cleveland « Denver « Detroit « Grand Prairie, Tex. +» Helena 

Houston « Jacksonville « Kansas City, Mo. « Little Rock « Los Angeles « Louisville « Minneapolis 
Nashville « New Orleans « New York « Omaha « Philadelphia « Portland, Ore. + Richmond 
St.Lovis + SaltLake City « San Antonio « San Francisco « Seattle « Spokane « Tul«a 


WAR ASSETS ADMINISTRATION 
General Industrial Equipment Division 
Washingtdn 25, D.C. 


. 
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“Maybe we can chop chunks 
emcee CM 


Instead of painfully shaving your costs for circular 
shapes (rings, hoops, bands, etc.) why not chop off 
chunks? Many times sizable cost reductions are 
possible in quantity lots by using Cleve-Weld rolled 
and welded circles, made from strip, bar, plate or 
rolled mill shapes. By this method of forming, you 
buy less weight in metal, reduce scrap losses, get 
greater machinability with less total machining 
time and gain from a uniform grain structure. 


Special rolling and welding equipment, automati- 
cally controlled, team-up with Cleve-Weld’s 
30 years of experience in welding circular shapes 
at rock-bottom costs. 


If you use production quantities of circular 
shapes, investigate this possibility of lower costs. 
Send details, quantities required, and blue-print 
(if available) and let us quote; no obligation of 
course, so why not write today? 
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‘small.-|--BUT STURDY 


and low priced 


HONEYWELL 


CON e TAC e®? TOR 


ay 


fom MouRY SWITCH 


CONTACT 


Less than an inch and a half in length, the new AS408D Honeywell 
Mercury Switch represents economy in more ways than one. Space 
and materials are saved that would otherwise be required for more bulky 
switches. Long life — more than 50,000,000 operations are on record 
for a single Honeywell switch — ends repeated maintenance. And the 
initial cost is /ow. 
LONG UEP S “ These are the elements of real economy, and in performance this 
switch, like every model in the Honeywell line, offers equally important 
features. Actuated by a snap tilt of 12°, response is instantaneous, 
assuring positive contact. Operation is safe and silent with simplified 
design eliminating all parts that rub and wear. 

The AS408D shown above is single pole, single throw action 
designed for small AC loads, and is now available for general use. 
There are scores of other types representing literally thousands of applica- 
tions. Phone or write the Honeywell branch in or near your city for 
complete data. Minneapolis-Honeywell, Minneapolis 8, Minnesota . . 

In Canada: Toronto 12, Ontario. 


TAL 
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STURDINESS 
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High Strength in Compact Size Offers 
NEW DESIGN POSSIBILITIES 


TAM Zircon Porcelain Insulators pos- 
sess unusual mechanical strength permit- 
ting much more compact designs with 
an overall weight reduction of about 
25%. At the same time—excellent in- 
sulating properties are maintained at 
elevated temperatures where ordinary 
electric porcelains fail rapidly. New 
advantages, never before possible with 
normal porcelain bodies, are now prac- 
tical. As a result, a whole new range 
of economical applications is opened to 
the engineer and manufacturer. Here, 
for example, is high thermal shock re- 


sistance unheard of in an electric por- 
celain. Without pre-heating—direct 
solder seals can be made against these 
new Zircon insulators. Power loss is ex- 
tremely low. Restivity data up to 1000°C 
show that this new Zircon insulator 
has a much lower coefficient of restiv- 
ity than the usual electric- porcelains. 
At about 250°—a dielectric strength ap- 
proximating 180V/mil. is maintained. 
In learning more about TAM Zircon 
Porcelains—draw freely upon the wide 
experience of our research laboratories. 
We will gladly cooperate. Write today. 


TITANIUM 


Sah Ae Ola 


ALLOY MANUFACTURING COMPANY 


111 Broadway, New York City 





General Offices and Works: Niagara Falls, N. Y. 
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a LOOSENED!!! 


~ ~but the nut never budged! 


Of course it loosened. All bolted 
assemblies inevitably loosen be- 
cause of bolt stretch, and fric- 
tional wear of metal on metal, 
burrs, flares or the pulverizing 
of rust, paint and scale—when 
you do not use a spring washer. 


This happens when you use KANTLINKS 


BEFORE WEAR AFTER WEAR—STILL TIGHT 
IT’S TIGHT — WRENCHED TIGHT —=THE SPRING EXPANDS 
AND HOLDS ALL PARTS TIGHT 


WITH ANY NUT USE KANTLINKS 
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: Whenever and wherever space isata premium... 





= 
2 
' 
i 
: 
a 
‘ 
: 
a 
: 
¥ 
i 
t 
‘ 
i 
' 
i 
‘ 
5 
5 
8 
: 
i 
§ 
al 


When a little 
means a lot 


nee 


in shavers, hearing aids, pocket radios, guided! 
missiles and other radio, electrical or electrenic 
devices... you can use one or more of these four 
miniature products IRC a 
Se For complete information, incl dimensions, 
. ratings, materials, constructién, tolerances, write 
for comprehensive catglog bulletins, stating 
products in which gyou are interested. 


MPM Resistors SSE ae tse 





4 watt for UHF. Resistance film permanently \% watt—insulated composition. 
bonded to solid ceramic rod. Length 
-only %"". Diameter 16". Available 


resistance values 30 ohms to 1.0 megohms. 





TYPE H Fingertip Control — 


TYPE SH Fingertip Switch 





immenmnN- r>c+4n> AZO“ AF BAKES Oe ee ee 


ition volume or tone control. Similar to TYPE H Control (left) in appearance. 
its 3%" diameter and 2” overall 4%" diameter. OFF and 3 operating positions. 
depth include knob and bushing. =o 
3 
i 







ANCE COMPANY 


HIA 8, PENNSYLVANIA 
. LTD., TORONTO, LICENSEE 


INTERNATIONAL 


401 N. BROAD STREET 


IN CANADA: INTERNA 


Copyright, 1947, international Resistance Company 
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Another ARI Project for Industry 








As the uses of aluminum castings grow in importance to industry, 


so grows the need for up-to-date knowledge about aluminum alloys. 





Aluminum Research Institute has brought together, in one compact 





volume, comprehensive data on the more commonly used aluminum 





casting alloys. The information derives from a major research program 
conducted for ARI by one of America’s leading technical schools. 
This new book—"A Manual of Aluminum Casting Alloys” — 


contains sections on the general-metallurgy of aluminum alloys, 








properties of specific sand and permanent mold casting alloys, 






foundry practice, and heat treatment. 






For your copy, write on your company letterhead to Aluminum Research Institute. 









General Smelting Company Niagara Falis Smelting & U. S. Reduction Co. Apex Smelting Co. 
Philadelphia 34, Pennsylvania Refining Corp. East Chicago, Indiana Chicago 12, Illinois 
Samuel Greenfield Co., | oa Alumi nd 

mue n o., Inc. juminum a 
Buffalo 12, New York Seng Metate Corp. 














North American Smelting Co. w cue ine. = tes Angeles R, Calll. 
William F. Jobbins, Inc. Philadelphia 34, Pennsylvania : 
Avrora, Illinois The American The Cleveland Electro Metals Co. 
Sonken-Galamba Corp. Metal Co., Lid. Cleveland 13, Ohio 
R. Lavin & Sons, Inc. Kansas City 18, Kansas New York City 6 
Chicago 23, Ulinois 
Federated Metals Division 
The National Smelting Ceo. A. S. & R. Co. 
Cleveland 5, Ohio EMBED New York City 5 and Branches 
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ESEARCH INSTITUTE 


111 West Washington Street - Chicago 2, Illinois 












UNITED STATES RUBBER COMPANY 
SERVING THROUGH ScleNeE 


An Engineering Service 
ON BIG JOBS i 
for Designers who have Noise 


or Vibration Problems 


When you encounter a problem of vi- 




































bration, impact or transmitted noise, 
whether your product is in the blue- 
print stage or already on the market, 
feel free to consult the engineering staff 
of United States Rubber Company. By 
means of engineered rubber mountings 
they have solved so many problems of 
this kind that it is quite likely they 
already have the answer to yours. No” 
product or installation is too big or 
too small for them. 





an i 2 


tee ge 


“‘We want this to be the quietest room in the world,”’ said scien- s 
tists at Northwestern University. They asked the ‘“U. S.”’ 
experts to design flexible structural columns for a concrete 
room, weighing approximately 100,000 pounds, intended for 3 OR SMALL JOBS 
delicate sound tests. To prevent transmission of exterior 
noises, and to insulate against vibration coming from with- 
out, ““U. S.’’ engineered rubber structural supports were 
used. Tests proved that these columns insured 98% absorp- 
tion of sound; prevented transmission of external vibration. 


“T want full tone quality in this loudspeaker,” said a 
radio manufacturer. And he got it. U.S. Rubber Com- 
: : 3 : pany scientists helped by using 3 cylindrical type 
Available for engineers, an invaluable book, “Absorbing : * : : 
Viieation, Mates bed laact.” Uniied Gietes Stubber Coes- engineered rubber mountings to insulate the cabinet 


pany, 1230 Avenue of the Americas, New York 20, N. Y. from the loudspeaker, effectively absorbing vibra- 
tion and cutting undesirable noise to a minimum. 
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THERE’S ONE CORRECT 


INDUCTION MOTOR 
c fits tuto your plaut 


vais 


Ma 200 Hp. Induction Motor @ 400 Hp. Vertical ind. Motor a 200 He. Squirrel Cage Vertical i 300 Hp. 4-Speed Squirrel Cage 
ind. Motor ind. Motor 


@ 25 Hp. Vertical ind. Motor # 250 Hp., 1800 r.p.m. ind. Motor @# 30 Hp. Splash-proof ind. Motor @ 40 Hp. Fan Cooled ind. Motor 


eat now # U R K E , S Oe wai Whtor 


Series ‘‘D’’ NEMA Frame Sizes 203 to 505 
SE 


> Burke’s new line of Drip-Proof Induction Motors follows our traditional policy 
\ of designing to generous proportions. We have achieved the utmost from NEMA 
frame standards utilizing over 30 years experience with welded steel plate frame 
construction. We have not tried to confine component parts into minimum space. 

As in all Burke motors we have designed for a generous factor of safety. 


These Series “D’” Motors on exhaustive tests in our plant have fully justified our 
generous-proportion-theory. They run exceptionally cool over extended periods of 
service. Note above that cooling air enters at each end below the centerline in- 
duced by rotor fan action, and is deflected up and down and around motor wind- 
ings through large side openings between feet and below the center-line—no 
chance for recirculation. Here ample interior space for air-flow contributes to 
cool running. 


Uniform in design from Write for Bulletin D-1 
NEMA frame sizes 203 to 505. 


BurKE ELECTRIC COMPANY _ 377 w. 12h st. ERIE, PA. 


UNIVERSAL SINGLE PHASE INDUCTION SYNCHRONOUS TERMINAL D.C. MOTORS HIGH CYCLE 
MOTORS ‘MOTORS to HP MOTORS MOTORS to 1500 HP BLOCKS 
1/S0th to 1144 HP 1 te 1500 HP GEN. to 1000 Kw. 
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THIS NEW BOOK LISTS AND DESCRIBES READY-BUILT 
INDUSTRIAL FACILITIES WHICH ARE AVAILABLE NOW 


Send For Your Free Copy Today 


This new, revised, up-to-date edition of the Plant-finder 
can be a big help to American industry, big and little. Espe- 
cially right now. 

Building materials are still short, equipment deliveries are 
slow and other new-construction “headaches” continue to 
delay or block the establishment of new enterprises, parent 
plant expansion plans and branch manufacturing or distribu- 
tion relocation programs. 

Many industrialists and management executives have 
already solved their problems by purchase or lease of Gov- 
ernment-owned surplus industrial facilities—quickly, easily 
and at sound competitive costs. But there still are hundreds 
of good, usable, strategically-located properties immediately 
available. 

Check and investigate the many desirable plants and facili- 
ties listed and described in the new Plant-finder. One—or 
more—of these may be just right for you, or readily adaptable 
to your needs. Write for your copy of the Plant-finder today— 
to the address shown below and on your Company letter- 
head, please. 


al 









HIGHLIGHTS 


The new 200-page Plant- 
finder 


—describes many immediate- 
ly-available properties; in- 
cluding Chemical and 
Light Metals Plants, Iron 
and Steel Plants, General 
Manufacturing Facilities, 
Utilities and Maritime 
Properties 


—lists others which may 
soon be made available 


—indicates many additional 
facilities now under lease 
that may be purchased 


—is indexed and cross-in- 
dexed for your conven- 
ience; by products or 
functions, by states and 
sizes. 
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OFFICE OF REAL PROPERTY DISPOSAL 


ROOM 137 - 131 INDIANA AVENUE - WASHINGTON 25, D. C. 1236-T 
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HERE’S SOMETHING YOU SHOULD 
KNOW ABOUT DYED FIBERGLAS YARNS 


7 a a 


Fiberglas*, in its many forms, 

is helping designers and 

manufacturers solve many 

problems which no other 
single material can solve. 

For example, Fiberglas Yarns are now being 
dyed blue, red, green, yellow, brown, orange, 
slate, purple and black for many uses. Dyed 
Fiberglas Yarns are used as marker yarns in 
rubber-covered wire, nonmetallic sheathed 
cable, flexible cord and fixture wire. They are 
used as circuit tracers in radio hookup wire 
and aircraft cable. 


——— 


i 


— —_ 


Dyed Fiberglas Yarns have high tensile 
strength, small diameter and do not form gas 
pockets under high-temperature extruding con- 
ditions. They are resistant to heat, moisture 
and fungi as well as to chloroform, carbon 
tetrachloride, Stoddard Solvent and Toluene. 

These yarns may be the solution to some of 
your design problems other than their use in 
wire and cable. Fiberglas technicians will be 
glad to co-operate with you. Write for com- 
plete information. Owens-Corning Fiberglas 
Corporation, Dept. 866, Nicholas Building, 
Toledo 1, Ohio. Branches in principal cities. 


In Canada: Fiberglas Canada Ltd., Toronto, Ontario. 


“Fiberglas is the trade mark (Reg. OWENS-CORNING 


U. S. Pat. Off.) of a variety of 


acc Rr ERGLAS 
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ALLIANCE 


268 


PACK PUSH BUTTON 


THE NEW MODEL 80 —“Even- 
Speed” Alliance phonomotor with 
turntable. More Alliance phono- 
motors are used in the radio industry than any other kind. 


Alliance Powr-Pakt Motors are manufactured in shaded pole induction 
and split phase resistor types. Frequencies range from 40 to 60 cycles, 
voltages from 24 to 250 and power ratings from less than 1—-300th 
on up to 1—20th horsepower. 


New Uses for the Powr-Pakt Line! Electronic and electric controls, time, 
temperature, pressure and humidity controls, coin operated phono- 
graphs, drink and merchandise dispensers, fans, valves and blowers, 
door openers, signals, motion displays, movie projectors and scores 
of industrial applications. 


WHEN YOU DESIGN—KEEP 







MANUFACTURING COMPANY * 
Export Department; 401 Broadway, New York 13, New York 
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Hook up your electronic, electrical and radio 



















controls with Alliance Powr-Pakt Motors! 
They'll increase the flexibility and usefulness 


of any mechanical process. 


Millions of Alliance Phonomotors are driving 
turntables, record changers, and radio tuning 
devices for the radio industry. With a few 
design variations Alliance is now mass pro- 
ducing Powr-Pakt motors at the same low 
prices. They'll actuate all kinds of moving 


parts and controls. 


MOTORS IN MIND 


ALLIANCE, OHIO 
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 BSOLENOIDS aS VARIABLE 


VOLTAGE TRANSFORMERS an IN HEALTHY CONDITION! 


wih ay? 


>. 


You'll never have to worry about motors and other 
electrical equipment overheating and burning out... 
not if they are equipped with built-in Klixon Pro- 
tectors. 

Built in by the manufacturer of the particular equip- 
ment, Klixon Protectors provide a tested and proven 
combination of a protector matched to the thermal 
characteristics of the equipment. 

Should a motor, transformer, solenoid or variable 
voltage transformer become overloaded and danger- 
ously hot, the Klixon Protector opens the circuit pre- 

ee ee ee Se venting a possible burnout. The protector provides 
ee full protection without limiting safe output. Harmless 
momentary overloads do not cause nuisance tripouts. 

Klixon Protectors are unaffected by shock, motion 
or vibration. They are available in automatic and 
manual reset types in a wide range of types and ratings. 

Protect your equipment by specifying Klixon Pro- 
tected motors, transformers, solenoids and variable 
voltage transformers. 


Unprotected motors may burn out due to 
overloads, shorts, and poor ventilation. Manual Reset 
Klixon Protectors will prevent this. a 


LIxON 


SPENCER THERMOSTAT COMPANY 107 FOREST STREET, ATTLEBORO, MASSACHUSETTS 
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MORE ANSWERS 
in this book. Get it! 
















This catalog, SPEER CARBON PROD- 
UCTS, gives detailed information on 
brush characteristics, includes Speer 
Brush Data Sheets. It answers your 
questions on brush selection, helps 
you find the right brush for your 
motors or generators! 


eer 


CARBON COMPANY 
ST. MARYS, PENNA. 










Q- Which brush i) gives the 
Right Polishing Action? 


A brush with the right polishing action keeps the 
commutator clean and without undue commutator wear. A brush 
with the right polishing action means top efficiency and 
long life for your commutating machines! 

Selecting the brush with the right degree of polishing 
action for your particular requirements—selecting the one 
brush with the right combination of al/ the vital characteristics 
for your specific operating conditions is a specialty at 
SPEER! That’s why Speer Brushes bring increased 


efficiency wherever they are installed! 


@ 2528 


brushes - contacts - welding electrodes - graphite anodes - rheostat discs - packing rings- carbon parts 
CHICAGO+ CLEVELAND> DETROIT* MILWAUKEE*>NEW YORK> PITTSBURGH 


ELECTRICAL MANUFACTURING 


shows exactly the right varnish 
for insulating any winding 


When selecting insulating varnish for any job, 
you'll find this handy wall chart an indispensable 
aid. Complete specifications and characteristics on 
all HARVEL and IRVINGTON varnishes are in- 
cluded. Just check your requirements against the 
property data and application information listed 

. and it’s a simple matter to choose the best 
varnish to apply on new windings as well as for all 
maintenance needs. 


Greatest Protection to Enamelled Wire 
When you get the chart you’ll see that each 


HARVEL and IRVINGTON baking varnish pro- 
vides high dielectric strength .. . heat, moisture, 


Sab cael. 


IRVINGTON II, N. J. 
JULY 1947 


and chemical resistance . . . and unusually favor- 
able curing times. Equally important is the fact 
that each of these varnishes is formulated with 
Varnish Makers’ and Painters’ Naphtha — the 
mildest of petroleum solvents. This is your assur- 
ance that the enamel film on magnet wire is safe 
from attack and destruction caused by high sol- 
vency thinners. 


Send for the Varnish Chart 
Get your free copy of the varnish wall chart by 
returning the coupon today. Generous samples of 


any insulating varnish you select from it will be 
sent on request. 


IRVINGTON VARNISH & INSULATOR COMPANY 
Irvington 11, New Jersey 


Send me the new Insulating Varnish Wall Chart. 


Name_ 


Address. 


















“PRE-INSULATED’ TERMINALS 


(FULLY PROTECTED BY PATENT NO. 2410321) 





AIRCRAFT-MARINE PRODUCTS INC. 


1504 N. FOURTH STREET, HARRISBURG, PA. Telephone 4-010) 
Sole Capadian Representative F Manley & Sons, Ltd , 82 Adelaide Street, E., Toronto, Oot Canada 





“PRECISION ENGINEERING /g = 


APPLIED TO THE END OF A WIRE” 
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UNION 
PACIFIC 


RICH NATURAL RESOURCES | 


CENTER OF NATIONWIDE MARKET 
PROGRESSIVE INDUSTRY 

FIRST IN WHEAT PRODUCTION 
PRODUCTIVE AGRICULTURE 
ABUNDANT WATER 

DEPENDABLE RAIL TRANSPORTATION 
NATIVE BORN WORKERS 
MODERATE LIVING COSTS 


ANSAS—almost in the exact geographical 
center of the United States; an important 
factor to industries serving nationwide markets. 


Agriculture is king. Kansas normally ranks first 
in wheat production. In addition to grains, vege- 
tables onl fruits, a large part of farm income is 
derived from livestock and poultry. 


Kansas industry keeps step with agriculture. 
There are approximately 2,500 manufacturing 
and processing establishments. Over four million 


OF INDUSTRY 


nsas * 


* One of a series of ad- 
vertisements based on 
industrial opportuni- 
ties in the states 


served by the Union 
Pacific Railroad. 


tons of coal are mined annually. Here is the 
largest natural gas field in the world. Eighteen 
principal rivers with two great watersheds pro- 
vide an abundance of water. The population is 
97 per cent native born. 


* * * 


Kansas. . . the hub of a rich market; a treasure 
chest of natural resources with dependable labor; 
outstanding public health record; moderate living 
costs; and excellent transportation over Union 
Pacific rails. 


be Specific - say 


PACIFIC 
(reer 


- 

ae 

| | oT TL Breas 
a a 


“Union Pacific’ 


2k Address Industrial Department, Union 
Pacific Railroad, Omaha 2, Nebraska, for 


information regarding industrial sites. 


UNION PACIFIC RAILROAD 
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THE STRATEGIC 


MIDDLE ROUTE 



























To meet requirements for weight- and space-saving rectifica- 
tion in small radios, General Electric engineers have developed 
this tiny selenium rectifier. Less than one inch square, its use 
has resulted in important manufacturing economies, without 
loss of efficiency. 


This two-ton copper-oxide rectifier is one of the largest ever 
made. Designed and engineered by General Electric, the 
ten-foot-tall unit is rated at 80 kw. It will be used in an 
electrochemical process, to supply constant unvarying flow of 
electricity over a wide range of load. 


a 


--- Specify General Electric and Get | 





the Right Rectifier for Your Designs 


Mite or Mammoth? Your needs probably fit somewhere in 
between. But the important point is that we have a lot of 
experience with all kinds and all types of rectifiers. 

This means that when you come to us with a problem 
involving rectification, we probably have already tackled a 
similar problem for some other manufacturer — and have 
come up with a successful solution. 

Even if your application is entirely new, our engineers 
have a background of experience that is invaluable in select- 
ing the type and the design of rectifier that will give you the 


GENERAL @ ELECTRIC 
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utmost in operating economy and output efficiency. 

Because we make all three of the most commonly used 
types of rectifiers, you can be sure of unbiased recommenda- 
tions for the one that is best suited to your application. 

Call on us for counsel when your next project is in the 
planning stage. There is no obligation. Just ask a General 
Electric representative to call, or write to Section A72-722, 
Appliance and Merchandise Department, General Electric 
Company, Bridgeport 2, Connecticut. 


ELECTRICAL MANUFACTURING 


ZY) ly ha 
Lot MOP We 


Added plant facilities enable us to 
offer special advantages in service 


and delivery to a few more manu- % TO 30 HP. 


facturers of appliances. Wire or write 
for special Bulletin No. 5000 on 
Motors and Gearmotors. 


Se a 


PLANTS AT DAYTON, WILMINGTON, WASHINGTON AND XENIA, OHIO 


SS ee 


District Offices in Principal Cities 
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A multi-product market 


with a common interest link! 


Liason are just a few of the more than 1400 different 


types of products that are designed and engineered by readers of 
ELECTRICAL MANUFACTURING. Note the diversity of these products— 
ranging from flatirons to cloth spreaders, from water coolers to milling 
machines. Every known manufacturer of these and all other electrically 
operated products is included in the readership of ELECTRICAL 
MANUFACTURING. 

ELECTRICAL MANUFACTURING deals with those engineering and 
design problems that are common to the development of all electrical! 
products ...the application of power and control, the integration of 
heat, light, electronics, the specification of all electrical and associated 
mechanical elements. 

The readers’ primary interests are the warp and woof of the editorial 
pattern. That’s what makes ELECTRICAL MANUFACTURING such a basic 
medium for the advertising of your materials or metals, electrical or 


mechanical parts, equipment or product finishes. 


99% Personalized Readership: 
among the Engineers, Designers 
and Executives responsible 
for the development of all 
electrically operated machines, 
appliances and equipment. 


THE GAGE PUBLISHING COMPANY 


1250 AVENUE OF THE AMERICAS, NEW YORK 20, N.Y 


ELECTRICAL MANUFACTURING § !! 





Hold that Motor Order 


Mr. Manufacturers 


Before Ordering those Small Motors for Your Fall Production it will 
Pay You to Study this New E.A.D. Fractional H.P. Motor—the Type 93. 


Specifically designed for the ‘‘big’’ jobs in industry's 

cto Prompt Serwice products, this new induction motor represents an impor- 
CONTACT THESE tant stride forward in small motor design. Experienced 
FAD engineers, after intensive research and development, 
— have consolidated in one motor all of the improvements 


REPRESENTATIVES 


JOE DAVIDSON & ASSOCIATES 
P. O. Box 108 
South Gate, Calif. 


a OVERLOAD DEVICE OPTIONAL EASILY MOUNTED IN ANY 
ALLEN |. WILLIAMS, JR. POSITION 
230 Cooper Building AMPLE RESERVE POWER, 


Sav aes, Onad COOL RUNNING CONSTANT SPEED 


FRANK W. TARLINE & 60. EXTRA RUGGED CONSTRUCTION QUIET OPERATION 


Chicago 6, Ill ATTRACTIVE LINES WITH 


oo EYE APPEAL LOW COST © 
HARRIS-HANSON CO. 
427 No. Euclid Ave. 


Tis Fores Sta How Ready for Production 
ENGINEERING SALES _ D 
4 No. Montgomery St. ° ’ 
eo and Atvatlatle for Fall Delivery 
HOLLIDAY. HATHAWAY tn the pollowing ranges 
o 28 Male Stroat 1/12 H.P. *& CAPACITOR 
) * SHADED POLE 


Tel: Eliot 1751 TO 
* SPLIT PHASE 


you have been asking for . . . 


co 
GEORGE T. WRIGHT 
19859 Beach Cliff Blvd. E 
Cleveland 16, Ohio 1/25 H.P. 
Tel: Boulevard 9554 ; 


= 
WILLIAM J. COTTRELL CO. 


309 S. W. Third Avenue Send us your requirements and specifications today 
Portland 4, Oregon 


Tel: Broadway 3120 and ask for information on the new Type 93! 
AIRPARK CORPORATION 
412—S5th Street, N.W. 
Suite 501 

wesc EASTERN AIR DEVICES, INC. 
Tel: National 4642 ; 

STANDARD PARTS & 583 DEAN STREET ® BROOKLYN 17, N. Y. 

EQUIPMENT CORP. 

904 North Main 


Forth Worth, Texas 
Phone 2-4459 
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@ An alphabetically arranged list of all those product components 
and services offered by Electrical Manufacturing advertisers. Cor- 
rected monthly, the content is currently up-to-date and complete 
though the publisher assumes no responsibility with regard to 
products or names listed or failure to include any. 


Always refer to advertisers’ index, preceding back cover, for 


page number of advertisers’ latest advertisements. 


Write the 


Director, Reader Service, Electrical Manufacturing, if either 
product or company information sought is not found here. 


ALLOYS, FERROUS. See _ Ferro- 


Alloys. 


ALUMINUM 

Aluminum Company of America, 2179 Gulf 
Bldg., Pittsburgh 19, Pa. “Alcoa. 

Aluminum Research Institute, 111 W. 
Washington, Chicage 2, IL 

Federated Metals Div. American Smelting 
< yaains Co., 120 Broadway, N. Y.. 


Permanente Products Co., Kaiser Bldg., 
Oakland, Calif. 

Superior Tube Co., 2021 Germantown 
Ave., Norristown, Pa. (Tubing). 


AMMETERS. See _ Instruments, 
Electrical Measuring. 


ANODES, PLATING 
American Brass Co., Waterbury 88, Conn. 


“ Anaconds.”’ 
Chase Brass & Copper Co., Inc., Water- 


. yous Co., 120 Broadway, N. Y., 


wenay & Harman, 82 Fulton, New York 1, 
N. Y. (Silver). 
Seymour Mfg. Ce., Seymour, Conn. 


ARC WELDERS. See Welding Equip- 
ment. 


ARMATURE TWINE. See Cord and 
Twine. 


ASBESTOS SLEEVING. See Sleeving 
and Tape, Asbestos. 


ATTACHMENT PLUGS. See Plugs 
and Caps. 


ATTENUATORS. See_ Resistors, 
Instrument and Radio. 


BALANCING MACHINES 
Bear Mfg. Co., Dept. E13, Rock Island, 
Il 


BALLASTS, FLUORESCENT LAMP. 
See Fluorescent Lamp Auxiliaries. 


BALLS, BEARING 
— Ball and Bearing Co., Ann Arbor, 
ich. 
SKF Industries, Inc., Front & Erie Ave., 
Philadelphia 32, Pa. 
Strom Steel Ball Co., 1850 8. S4th Ave., 
Cicero 54, 


BASES, MOTOR. See Motor Slide 
Bases. 


BATTERIES, DRY 
Mallory & Co., Re P. R., Indianapolis 6, 
Ind. “Tropic 


BATTERY ELIMINATORS. See Power 
Supply Units, Rectifier. 


BEADS, BOBBINS and SPOOLS, 
INSULATING. See Plastics-Custom 
Molders & Extruders. 


BEARINGS, BABBITT 

Johnson Bronze Co., 570 8. Mill, New 
Castle, Pa. Steel or ee Backed 

Moraine Products Division General 

Motors, Dayton, Ohio tSteal- Backed). 
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BEARINGS, BALL (Miniature) 

Miniature _ Precision Bearings, Inc., 
Keene, N. H. 

Norma-Hoffman Bearings Corp., Stamford, 
Conn. 


BEARINGS, BALL and ROLLER 
(Radial and Thrust) 

Fafnir Bearing Co., New Britain, Conn. 

Federal Bearings Co., Inc., Poughkeepsie, 


a, ee 

a Ball and Bearing Co., Ann Arbor, 

ch. 

McGill Mfg. Co., Inc., Valparaiso, Ind. 

New Departure Division of General 
Motors, Bristol 1, Conn. 

Norma- Hoffman Bearings Corp., Stamford, 
Conn. “‘Cartridge.*’ 

SKF Industries, Inc., Front & Erie Ave., 
Philadelphia 32, 

Timken Roller Searing Co., Canton 6, 
Ohio. 


BEARINGS and BUSHINGS, BRONZE 

Chase Brass & Copper Co.. Inc., Water- 
bury 91, Conn. 

Chrysler Corp., Amplex Div., Detroit 31, 
Mich, 

Johnson Bronze Co., 570 8S. Mill, New 
Castle, Pa. (Bronze on Steel) “‘Leadoyl.” 

.- & Co., Inc., P. R., Indianapolis 6 
nd. 

Moraine Products ~~ of General 


Motors, Dayton, Ohio. 
me a -48th Ave., Long 


Morganite, Inc., 
Island City 1 

National Formetal Co., Inc., 6611 Metta 
Ave., Cleveland 14, Ohio. 

Phosphor Bronze Smelting Co., 2200 
Washington Ave., Philadelphia 46, Pa. 
(Phosphor Bronze Bushings) *‘Elephant.”’ 


BEARINGS AND _ BUSHINGS, 
LUBRICANT-RETAINING. (Pow- 
dered Metal) 

Chrysler Corp., Amplex Div., Detroit 31, 
Mich. 

—— Bronze Co., 570 Mill. New Castle, 
a. 

Moraine Products Division of General 
Motors, Dayton, Ohio. 

Moulded Metals Co., Inc., 32 Sunset Ave., 
Watertown, Conn. 


BEARINGS AND BUSHINGS, NON- 
METALLIC 

General Electric Co. Plastics Div., 
Chemical Dept., Section I-15, 1 Plastic 
Ave., Pittsfield, Mass. ‘“Textolite.” 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 

Richardson Co., Melrose Park, Ml. 
“*Insurok.”’ 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


BEARINGS, FLEXIBLE 
backed) 
Lord Mfg. Co., Erie, Pa. 


BEARINGS, NEEDLE 
McGill Mfg. Co., Inc., Valparaiso, Ind. 


BELLOWS, METALLIC 
Clifford Mfg. Co., 568 E. First, Boston 27, 
Mass. ‘‘Hydron.”’ 


BELT DRIVES. See Drives, V-Belt. 


BENDERS, BRAKES and SHEARS 
(For Die-Less Duplicating) 

O’Neill-Irwin Mfg. Co., 309 Eighth Ave., 
Lake City, Minn. “Di-Acro.”’ 


Se COPPER (Strip and 
ire) 

(See also Tubing, Beryllium Copper) 
Mallory & Co., Inc., P. R., Indianapolis 6 


Ind. 
Riverside Metal Co., Riverside, N. J. 


(Rubber- 


BIMETALS. See Thermostatic 
Bimetals. 


BITS, SCREW AND BOLT. See 
Socket Screw & Wrench Kits. 


BLACKENING COMPOUNDS, METAL 
Mitchell-Bradford Chemical Co., 2446 G 
Main, Bridgeport, Conn. ‘‘Black Magic.’ 


BLADES, FAN 

Burden Co., 1000 - Orange Drive, Los 
Angeles 46, Calif. 

Torrington ‘Mfe * Co., 62 Franklin, 
Torrington, Conn. “* Airistocrat.”’ 


BLOCKS, TERMINAL. See Strips, 
Blocks and Boards, Terminal. 


BLOWER WHEELS. See Wheels, Fan 
and Blower. 


BLOWERS. See Fans and Blowers. 


BOBBINS, COIL. See Coil Cores and 
Forms. 


BOLTS. See Fasteners. 


BOXES, METAL. See Cabinets, Sheet 
Metal. 


BOXES and CRATES, WIREBOUND 
Wirebound Box Manufacturers Assn., 105 
S. La Salle, Chicago 3, Ill. 


BRAKES, AIR and HYDRAULIC 
Wagner Electric Corp., 6454 Plymouth 
Ave., St. Louis 14, Mo. 


BRAKES. BENDING. See Benders, 
Brakes and Shears. 


BRASS, BRONZE AND COPPER— 
All Commercial Forms 
(For Wire, See Wire and Cable, Bare) 

American Brass Company, Waterbury 88, 
Conn. ‘‘Anaconda.”’ Also Tobin Bronze, 
Chromium Copper and Selenium Copper 
Alloys). 

Bridgeport Brass Co., Bridgeport 2, Conn. 
(Also “‘Duronze’’ Silicon Bronze and 
Aluminum Alloys). 

Bristol Brass Corp., Bristol, Conn. 

Bunting Brass and Bronze Co., Toledo 9, 
Ohio am Bars). 

Chase Brass & Copper Co., Inc., Water- 
bury 91, 

Federated "Metals Div. American Smelting 
= a Co., 120 Broadway, N. Y., 


nae & Co., C. G., Pittsburgh, Pa. 

Ilsco Copper Tube & Products, Inc., 
Cincinnati 27, Ohio (Copper Tubing) 

Johnson Bronze Co., 570 8. Mill, New 
Castle, Pa. (Bronze Bars). 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. 

— Mfg. Co., 18 Mili, Waterbury 91, 
onn. 

Superior Tube Co., 2021 Germantown 
Ave., Norristown, Pa. (Copper). 


BRAZING ALLOYS, SILVER 
~— * Co., Inc., 113 Astor, Newark 5, 


callita pungiten Corp., 544-39th, Union 


City, N 

Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 

General Piate Div., Metals and Controls 
Corp., Attleboro, Mass. 

Handy & Harman, 82 Fulton, New York 7, 
N. Y. “‘Easy-Flo’’ ‘‘Sil-Fos.’’ 

Makepeace Co., D. E., Attleboro, Mass. 
"he & Co., Inc., P. R., Indianapolis 


BRAZING DISCS, RINGS ang 
WASHERS 

American Brass Co., Waterbury 88, Com 

Westinghouse Electrie Corp., P. 0 
868, Pittsburgh 30, Pa. 


BRONZE. See_ Brass, Bronze 4 
Copper; also Phosphor Bronze, 


BRUSHES: CARBON, GRAPHITE, 
METAL-GRAPHITE 

Becker Brothers Carbon Co., 3450 S. 52nq 
Ave., Cicero 50, Ill. “BBB 

Morganite, Inc., 3302-48th Ave. Long 
Island City 1, N. Y. 

Ohio Carbon Co., 12508 Berea Ra. 
Cleveland 11, Ohio. ; 

Pure Carbon Co., Inc., 440 Hall Ave 
St. Marys, Pa. E 

Speer Carbon Co., St. Marys, py 
“*Multifiex.”’ 

Stackpole Carbon Co., St. Marys, Ps 


BUSHINGS 
BEARING. see Bearings and Bushing 
COMPOSITION. see  Plastics-Custom 
Molders. 
FIBRE. see Fibre. 
GLASS. see Glass, Technical 
MICA. see Mica. 
PORCELAIN. see Ceramics. 


CABINETS, SHEET METAL (Boxes, 
sone Housings, Panels, Racks 
ank 

Karp Metal Products Co., Inc., 128-30th 

seective $2, he ; 
en g. Inc., Jam 
Exchange, Malden, Mass. . 7 

Overly-Hautz Co., 11500 Madison Ave, 
Cleveland 2, Ohio. 

Riester & Thesmacher Co., 1256 W. 25th 
Cleveland. Ohio. 

Worcester Pressed Steel Co., 607 Barber 
Ave., Worcester 6, Mass. “Presteei.’ 


CABLE. See Wire & Cable. 


CABLE ASSEMBLIES and HAR. 
NESSES. See Cord Sets. 


CAMBRIC, VARNISHED. See Fabrics. 
Insulating. 


CAPACITORS 

Aircraft-Marine Products, Inc., 1504 N. 
Fourth St., Harrisburg, Pa. “AMP.” 

Capacitron Co., 849 N. Kedzie Ave., Chi 
cago 51, Ill. ‘“Torridol.’’ 

Cornell Dubilier Electrie Corp., Dept. 
H-7, South Plainfield, N. J. “Beaver,” 
**Dykanol.’ 

Deutschmann Corp., Tobe, Canton, Mass 
“Tobe” ‘‘Oil-Mites.’ 

Electric Auto-Lite Co., Toledo 1, Ohio 

a —— Corp., Franklinville 

Federal Telephone and Radio Corp., Dept. 
F-116, 67 Broad, New York 4, N. Y 
General Electric Co., Section 607 12, 
Apparatus Dept., Schenectady 5, N. Y 
**Lestrofilm.’’ 

Johnson Co., E. F. Waseca, Minn. 

ey & Co., Inc., P. B., Indianapolis 6 


Millen Mfg. Co., Ine., James, 150 
Exchange, Malden, Mass. 

Solar Mfg. Corp., 285 Madison Ave., New 
York 17, N. Y. ‘“‘Superex,” ‘“‘Solite.” 

Sprague Electric Co., North Adams, Mas 
“Vitamin Q.”’ 

Stackpole Carbon Co., St. Marys, Pa 


CARBON AND GRAPHITE: (Con- 
tacts, Electrodes, Anodes, Bearings 
Discs, Piles, Plates, Plungers. 
Rings, Seals, etc.) 

(See also Brushes, Carbon) 

Becker Brothers Carbon Co., 3450 8. 52nd 
Ave., Cicero 50, ni “BBB.’ 

Morganite, Inc., 3302-48th Ave., Lone 


Island City 1, N. Y. 

Ohio Carbon Co., 12508 Berea Rd 
Cleveland 11, Ohio. 

Pure Carbon Co., Inc., 440 Hall Ave. 
St. Marys, Pa. 

Speer Carbon Co., St. Marys, Pa. 

Stackpole Carbon Co., St. Marys, Ps 


CARTONS AND’ CONTAINERS, 
PACKAGING 

Gair Co., Inc., Robert, 155 E. 44th, 
New York 17, N. Y. 

Gaylord Container Corp., 111 N. 4th, 
St. Louis 2, Mo. 


CASTINGS, ALUMINUM (See also 
Die Castings) 

Aluminum Company of Amertea, 3179 
Gulf Bldg., Pittsburgh 19, Pa. “Alcoa.” 


CASTINGS: BRASS, BRONZE AND 


COPPER 
oqpem Bronze Co., 570 Mill. New Castle. 
_— & Co., , P. R., Indianapolis 6 


Phosphor Bronze Smelting Co., 2200 Wash- 
ington Ave., Philadelphia 46, Pa. 

Scovill Mfg. Co., 18 Mill, Waterbury 91, 
Conn. 


CASTINGS, DIE. See Die Castings 


CASTINGS, GRAY IRON 

Electric Auto Lite Co., Port Huron, Mich. 

Wheland Co., The, Foundry Div., (hat- 
tanooga 2, Tenn. 


ELECTRICAL MANUFACTURING 
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AND CONTACT MATERIAL IN PLATINUM, PALLADIUM AND SILVER 


We are exceptionally ill equipped te supply you 
with whatever you may need in contacts and contact 
materials in platinum, palladium, silver and gold, 
both pure and in their many alloys. Standard types 
include rivets, screws, discs, rods, rings and special 
shapes and stampings. Practically any dimensions 
may be specified to suit special requirements. They 
are designed for attachment by riveting, staking, braz- 
ing, welding, etc. 


LIGHT ASSEMBLIES’ We are always glad to under- 
take light assemblies and sub-assemblies for the elec- 
trical, electronic, radio, refrigeration, heating and , 
other industries and to make small instruments and 
instrumental parts to your specifications. Send for 
our complete catalogue. 


BAKER & CO., INC. 


113 Astor St., Newark 5, N. J. 
_ NEW YORK SAN FRANCISCO CHICAGO 


LEAD-ALL*— NE W—LEAD-ALL 
‘IT GRIPS AS IT STRIPS” 


MOTORIZED WIRE STRIPPER 


@ INCREASE PRODUCTION FOUR TO SIX TIMES MORE 
THAN NON-MOTORIZED STRIPPERS 

@ GRIPS AND STRIPS WIRE AUTOMATICALLY 

@ STRIPS ALL TYPES OF WIRE. 

@ SEE MACHINE IN OPERATION 

@ SEND FOR BULLETIN NO. 150. 


MANUFACTURED BY 


RUMAC MANUFACTURING CO. 


24 EAST 21st St., N. Y. 10, N. Y. AL 4-2634 
*Reg. U. S. Pat. Off. 
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Custom-Engineered 


TERMINAL BOARD 


Cures Design and 


Production Headache 


This two-sided Terminal Board — made of 
finely finished laminated phenolic, with quick- 
soldering C. T. C. lugs solidly swaged into pre- 
cise position — was designed to fulfill rigid 
specifications for a piece of highly technical 
equipment. 

C. T. C. designers cooperated on the pro- 
totype model and our production facilities 
delivered boards in quantity to relieve the 
manufacturer of an acute production head- 
ache. 

In addition to the types of C. T. C. Ter- 
minal Lugs used on this board, we can meet 
certain special demands with several non- 
standard toolings ...or we will design lugs 
to any requirement. 

If you are in need of a special board, coil or 
crystal, C. T. C. Engineers will supply the 
answer . . . designed and produced in less time 
than you may imagine. 

Standard All-Set Boards cover many 
circuits where special boards are not necessary. 
Of laminated phenolic, ranging in four widths 
from 1%” (1 row of Turret Lugs) to 3’’ (2 rows 
of lugs). May be broken in fifths on the scribed 
lines, or used full length (131%’’). Fit all stand- 
ard resistors and capacitors. 

Catalog No. 200 gives full details. Write 
for it. 


Cc. WILLA EC P 
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CASTINGS, MAGNESIUM 

American Magnésium Corp., Subsidiary of 
Aluminum Company of America, 1715 
Gulf Bldg., Pittsburgh 19, Pa. ““Maszlo.” 


CASTINGS, PHOSPHOR BRONZE 

Phosphor Bronze Smelting Co., 2200 
Washington Ave., Philadelphia 48, Pa. 
**Elephant.*’ 


CASTING, PRECISION (Lost-Wax 
Process) 

International Nickel Co, 67 Wall, New 
York 5, N. Y. (Nickel and Alleys) 
“Inco” ‘‘Inconel’’ ‘‘Monel.’’ 


CATHODE RAY TUBES. See Tubes, 
Cathode Ray. 


CEMENT, CERAMIC 

Sauereisen Cements Co., 407 Sharpsburg, 
Pittsburgh 15, Pa. 

Titanium Alloys Mfg. Co., 111 Broadway, 
New York, N. Y. “TAM.” 


— INSULATING AND SEAL- 


Bakelite Corp., Unit of Union Carbide & 
Carbon Corp., Dept. 45, 30 E. 42nd, 
New York 17, N. Y. 

General Electric Co., Section RIMA-678, 
Resin & Insulation Materials Div., 
Chemical Dept., Schenectady 5, N. Y. 


CEMENTS, LIQUID 
Ambroid Co., 305 Franklin, 
Mass. 


CERAMICS 
Electrical Poreelain (A) 
Refractory Porcelain (B) 
Steatite (Lava) (C) 
Zircon Porcelain (D) 


Akron Porcelain Co., 2725 Cory Ave., 
Akron 14, Ohio (A). 
American Lava Corp., Chattanooga 5, Tenn. 
“AlSiMag’’ (C). 
Ceramic Specialities Co., 444 W. Sixth, 
East Liverpool, Ohio (A). a 
ron 


Colonial Insulator Co., 907 Grant, 
11, Ohio (AB). 

Hilinots | Electrie Porcelain Co., Macomb, 

Knox Porcelain Corp., Knoxville 1, 
Tenn. (A). 

Louthan Mfg. Co., ” Harvey Ave., 
East Liverpool, Ohio (A). 

New Jersey Porcelain Co., 7 York Ave. 
& Plum, Trenton 5, N. 


Plastic insulator Co., Inc., 300 Lexington 
a (AC). 


\» » 1241 W. Front, 
Findlay, Ohio (A). 
Square D Co., 6060 Rivard, Detroit 11. 


Mich. (A) 
somans Ave., 


Star Porcelain Co., 41 
Trenton 9, N. J. (ABC 

D. M., Chattanooga 1, 
“Lavite’’ (C). 


— Mfg. Co., 
Stupakoff Ceramic Mfg. Co., Latrobe, Pa. 


“‘Insuleon”’ (B). 

Titanium Alloy Mfg. Co., 111 Broadway, 
“TAM” (D). 

1540 E. 


Boston 10, 


New York, N. Y. 
Universal Clay Produets Co., 
First, Sandusky, Ohio. (A). 


CHOKES 
Reet Reactance Corp., Franklinville, 


Federal Telephone and Radio Corp., D: 
F-116, 67 Broad, New York 4, N. 

Johnson Co. E. F., Waseca, Minn. 

Millen Mfg. Co., Inc., James, 150 
Exchange, Malden, Mass. 

ome Mfg. Co., 4805 Flournoy, Chicago 


° 


CHROME NICKEL ALLOYS. See 
Resistance Alloys. 


CIRCUIT BREAKERS 

Federal Electric Products Co., 50 Paris, 
Newark 5, N. J. ‘oark.’ 

General Electric Co., Section E607-12, 
Apparatus Dept., Schenectady 5, N. Y. 
Heinemann Electric Co., Plum, 


Trenton, N. J. , 
Electric Mfg. Co., Plainville, 
Conn 


Trumbull 
Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. “‘De-ion.”’ 


CLAMPS, GROUND 

Ilsco Copper Tube & Products 
Cincinnati 27, Ohio. 

Trico Fuse Mfg. 

Milwaukee 12, Wi 


CLAMPS, HOSE 
Garrett Co., Ine George K., 
Chestnut, Philadelphia 3, Pa. 


CLAMPS, TEST 
Chase Brass & Copper Co., 
Conn. 
Mfg. Co., 
Milwaukee 12, Wis. 


CLEANING COMPOUNDS 

Mitchel)-Bradford Chemical Co., 
Main, Bridgeport, Conn. 

Oakite Products, Inc., 18 
New York 6, N. ¥ 


Co., 


1421 


Inc., Water- 
2048 N. Sth 


2446 G 
H Thames 


CLIPS, SNAP. See Rings, Retainer. 

CLOTH, ELECTRICALLY CONDUC- 
TIVE 

See Fabrics, 


Electrically Conductive. 


CLOTH, INSULATING. See Fabrica, 
insulating. 


CLOTH, TRACING. 
Cloth & Paper. 


See 


Tracing 


COATINGS, PROTECTIVE 
Bakelite Corp., Unit of Union Carbide @ 
Carbon Corp., Dept. 45, 30 E. 42nq 
New York 17, N. Y. 
Interchemical Corp., Finishes Div., 
-_. 350 Fifth Ave, New York |, 
Lyell Ave, 


m Ue 
Puritan Co., Inc., 577 
Rochester 6, N. Y. 


COAXIAL CABLE. 
Cable, Insulated. 


See Wire and 


COIL CORES AND FORMS. (See alse 
Ceramics; Tubing, Paper) 

Millen Mfg. Co., Inc., James, 
Exchange, Malden, Mass. 

Paramount Paper Tube Corp., 
fayette, Fort Wayne 2, Ind. 

Precision Paper Tube Co., 2035 wW,. 
Charleston, Chicago 47, , 

Stackpole Carbon Co., St. 
(Screw-Type, Molded Iron). 


COILS and WINDINGS 

Acme Wire Co., 1255 Dixwell Ave., Nev 
Haven 14, Conn. 

Cambridge Thermionie Corp., 453 Concord 
Ave., Cambridge 38, Mass. 

Coto-Coil Co., Inc., 65 Pavilion Ave, 


Providence 5, R. I. 
Dano Electric Co., 93 Main, Winsted 
1006 Firn 


Conn. 
Davis & Co., Inc., Dean W., 
Kentland, Ind. 
Dinion Coil Co., Calendonia, N. Y. 
Electric Auto-Lite Co., Port Huron, Mich 
Electrical Reactance Corp., Franklinville 
N. Y. “Hi-Q.”’ 
Federal Telephone and Radio ¥ Pa. 
F-116, 67 Broad, New York 4, N. Y, 
Gamma Electric Co., 1523—4lst, Brook- 
lyn 18, N. Y. 
General Electric Co., Section oe 
Apparatus Dept., Schenectady 5, N. Y. 
Gramer Company, ‘2734 N. Pulaski Road, 
Chicago 89, Ill. “‘Graeoil.’’ 
Nothelfer Winding Laboratories, 11 Albe- 
marle Ave., Trenton 8, N. J. ““NWL.” 
Solar Electric Corp., Warren. Pa. 


COIL WINDING MACHINES 
Universal Winding Co., P. O. Boz 1605. 
Providence 1, R. I. 


COMMUTATORS 
Hillsdale Commutator Co., Hillsdale, Mich. 
Homer Commutator Co., Hillsdale 
Kirkwood Commutator Co., 

, Cleveland 15, 


Toledo Standard Commutator Co., 
Smead Ave., Toledo 6, Ohio. 


COMMUTATOR SAWS and SLOTTERS 

Hullhorst Micro Tool Co., Div., Toledo 
Standard Commutator Co., 2242 Smead 
Ave., Toledo 6. Ohio. 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. 


COMPOUNDS, SEALING. See Cement, 
Waxes and Compounds. 


COMPOUNDS, VARNISH. See Var 
nishes, Compounds and Resins. 


COMPRESSORS, AIR. 
Gast Mfg. Corp., 1385 Hinckley, 
Harbor, Mich. (Air Motors). 


CONDENSERS. See Capacitors. 


CONNECTORS, WIRE & CABLE 
Aircraft-Marine Products, Inc., 1504 N, 
Fourth, Harrisburg, Pa. ‘““AMP.’’ 
Alden Products Co., Brockton 64P, Mass. 
(Miniature). 

American Brass Co., Waterbury 88, Conn. 

Burndvy Engineering Co.. Inc., 107 Bruck- 
ner Bivd., New York 54, N. Y. ““Hydent,’ 
“*Hylink,”” “‘Hylug.”’ 

Chase Brass & Copper Co., 
bury, 91, Conn. 

Federal Telephone and Radio Corp., Dept 
F-116, 67 Broad, New York 4, N. Y. 

General Electric Co., Section A61-522, 
Appliance & Merchandise Dept., Bridge- 


port 2, Conn. 
1008 Park Ave. 


Ideal Industries, Ine., 
Sycamore, III. 
pper Tube & Products, Inc. 
Cincinnati 27, Ohio. 
Johnson Co., E. F., Waseca, Minn. 
Krueger & Hudepohl, Third & Vine Sts.. 
Cincinnati 2, Ohio. 
Millen Mfg. Co.,  Ine., 
Exchange, Malden, Mase 
Mines Equipment Co., 4223 Clayton Ave., 
St. Louls 10, Mo, 
Solar Electric Corp., Warren. 
Trumbull Electric Mfg. Co., 
Conn. 


Benton 


Inc., Water 


James, 15° 


Pa. 
Plainville, 


CONTACTORS, MAGNETIC. 
Relays & Contactors. 


CONTACTS AND CONTACT POINTS 
a Co., Inc., 113 Astor, Newark 5. 


ELECTRICAL MANUFACTURING 





The Midget iron’s “fingertip” oper- 
ation will speed up production, decrease 
operator fatigue in the manufacture of— 
® Radios 


25 watts, 6 volts @ Instruments 


@ Electric Appliances 


@ Communication Equipment 
... and many other products re- 
quiring high-speed, precision sold- 


ering. 


FOR PIN-POINT PRECISION WITH HANDY, LOW-COST OPERATION 


Only 8 inches long . . . weighs less than 2 ounces... . with %- and 
Y-inch tips! The new G-E Midget soldering iron really ‘‘goes places” } 
in those complex, close-quarter assemblies. Its cool, easy-to-grip 
handle and its feather weight make it as simple to use as a pencil — 
permitting pin-point precision... giving faster, stronger, neater joints. 

This new G-E iron combines big-iron performance with midget-iron 
economy. The famous Calrod* heater is built right into its Ironclad- 
copper tip—giving a rapid heat flow, delivering a full 25 watts to the 
work. The Midget soldering iron will do jobs formerly requiring much 
heavier, higher wattage irons. Only $5.40, list (without transformer). 


SEE YOUR LOCAL G-E APPARATUS DISTRIBUTOR TODAY! 
*Reg. U. S. Pat. Of. 


GENERAL @ ELECTRIC 





VIBRATION & IMPACT CONTROL | R H E O S TAT 


Consulting Engineering Service 


and 
Manufacture of Allied Products 


L. N. BARRY CO. INC 
179 Sidney Street Cambridge 39, Mass. 


Time-tested and proved is the performance of this 
foot control type (F-12) rheostat, originally de- 
signed for speed control of small motors. 


Universally used for many years by nationally 

known manufacturers and suppliers of flexible 

Ua ity shaft machines, dental engines, hand grinders, 

a jeweler’s lathes and sewing machines; it has other 
applications too numerous to mention. 
UAD R 4 GA WASH ERS This rheostat is also available in a knee control 
model. Extension cords with _ s and connec- 


To your specifications tors are made to customer's s cations. 
Investigate today the 'possi ‘lity of incorporat- 


Fulfill the rigid standards of electrical and ing into your plans this quality low price rheostat. 


electronic services. 


Make sure, by entrusting your washer require- 


auontity, small or. large: special  Flat-Tension © aa ea ee 


ae Spring—Formed and Drawn—Cupped and 
peisnine— Friction — lreguter Contour —Dished xy LAKE AT FOURTH, RACINE, WISCONSIN 
INGS, any design. Ask for catalog. y 


THE QUADRIGA MFG. CO. RHEOSTATS, FRACTIONAL HORSEPOWER MOTORS, 
Est. 1894 “Half a Century” | | GENERATORS, TOOLS AND APPLIANCES 
215 West Grand Avenue Chicago 10, Ill. 
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“Tl keep em from 


jumping, the, gun!" 


hi 


TIME DELAY assures SAFETY 
Wherever time delay (from a fractional second to 
minutes) is needed, AGASTAT performs efficiently 
and at low cost. At busy highway intersections 
AGASTAT is used to show a RED light to both in- 
tersections. This time delay is the safety factor that 
prevents accidents when traffic tries to “jump the gun.” 


AGASTAT 
ELECTRO PNEUMATIC TIME DELAY RELAY is instantane- 


ously recycling. It lends itself to a wide variety of applications. 
May we send you illustrated folder and complete details? 


"G’ ——4 
AMERICAN GAS ACCUMULATOR COMPANY 
1027 NEWARK AVENUE, ELIZAFETH 3, NEW JERSEY 


STAMPINGS 


any type or quantity 


M. D. HUBBARD SPRING CO. 


STAMPINGS + WIRE FORMS 
COTTERS + EXPANSION PLUGS 


SPRINGS - 
Veale 


525 CENTRAL AVE. PONTIAC 12, MICH. 
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Brainin Co., C. 8., 233 Spring, New York 
18, N. Y 


Callite Tungsten Corp., 544-89th, Union 
City, N. J. 
Fansteel Metallurgica: Corp., North 
Chicago, Ill. ‘‘Fasaloy’’ ‘‘Fastell.”’ 
General Plate Div., Metals and Controls 
Corp., Attleboro, Mass. 

Gibson Electric Co., 9849 Frankstown Ave., 
Pittsburgh 21, Pa. “‘Gibsiloy.’’ 

Makepeace Co., D. E., Attleboro, Mass. 
(Bar Contact Tape). 

7 = Co., Inc., P. R., Indianopolis 
. Ind. 

Stackpole Carbon Co., St. Marys, Pa. 

Wilson Co., H. A., 105 Chestnut, Newark 
5, N. J. ‘‘Wilco.”’ 


CONTACTS, CARBON. See Carbon & 
Graphite. 


CONTACTS, HEATER PLUG and TAP 


Heyman Mfg. Co., 500 Michigan Ave., 
Kenilworth, N. J. “‘Heyco.” 


CONTRACT MANUFACTURING 
as Goods Mfg. Co., Manitowoc, 
8. 

Boehme, Inc., H. O 
York 10, N. Y¥. 

National Acme Co., 170 E. 131st, Cleve- 
land 8. Ohio. 

Scovill Mfg. Co., 18 Mill, Waterbury 91, 


. 


, 915 Broadway, New 


nn. 
Wenco Mfg. Co., 1134 West Hubbard, 
Chicago 22, Ill. 


CONTROLLERS, MOTOR 

Allen-Bradley Co., 1316 8. 
Milwaukee 4, Wis. 

Arrow-Hart & Hegeman Electric Co., 
103 Hawthorne, Hartford. Conn. 
Euclid Electrie Mfg. Co., 1835 Chardon 
Road, (Euclid) Cleveland 17, Ohio. 

Federal Electric Products Co., 50 Paris, 
Newark 5, N. J. 

General Electric Co., Section E607-12, 
Apparatus Dept., Schenectady 5, N. Y. 

Master Electric Co., Dayton 1, Ohio 
(Magnetic Starters). 

R-B-M Division, Essex Wire Corp., Dept. 
D-6, Logansport, Ind. 

Square D Company, 4041 N. Richards, 
Milwaukee 12, Wis. 

Struthers-Dunn, Inc., 146-150 N. 13th, 
Philadelphia 7, Pa 

Trumbull Electric Mfg. Co., Plainville, 
Conn. 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


CONTROLS, FLOAT 
Level. See Switches. 


CONTROLS, PHOTOELECTRIC. See 
Photoelectric Cells and Tubes. 


CONTROLS, PRESSURE and TEM- 
PERATURE 
See also Relays; Switches; Thermo- 
stats. - 

Allen-Bradley Co., 1316 8. 
Milwaukee 4, Wis. 

Barber-Colman Co.. Rockford. TIL 

Bristol Company, 153 Bristol Rd., Water- 
bury 91, Conn. 

Brown Instrument Co., 4466 Wayne Ave., 
Philadelphia 44, Pa. 

Fenwal, Inc., 51 Pleasant, Ashland, Mass. 
‘*Thermoswitch.”” 

General Electric Co., Section Es07-12, 
Apparatus Dept., Schenectady 5, N. Y. 

Jefferson Electric Co., Bellwood, Ill. 

Mercoid Corp., 4223 W. Belmont Ave., 
Chicago 41, TI. 

Minneapolis- Honeywell 
2685 Fourth Ave., 8., 


Second, 


and LIQUID 


Second, 


Regulator Co., 
Minneapolis 8, 


Minn. 
Robertshaw Thermostat Co., Youngwood 
Pa. 
Spencer Thermostat Co., 107 Forest St 
Attleboro. Mass 
Square D Company, 4041 N. Richard 


Milwaukee 12, Wis. 
Ward Leonard Eleetrie Co., 34 South Bt., 
Mount Vernon, N. Y. 


CONTROLS, REMOTE. See Push 
Button Stations; Relays and Con 
tactors; Switches. 


CONVERTERS, ROTARY. 


See Motors & Generators. 


COPPER. See 
Copper. 


Brass, Bronze and 


COPPER, BERYLLIUM. 
lium Copper. 


See Beryl] 


CORD, FLEXIBLE CONDUCTOR. See 
Wire and Cable. 


CORD SETS 

Accurate Insulated Wire Corp 28 Fox, 
New Haven, Conn. ‘‘Acewire’’ 

Alden Products Co., Brockton 64P, Mass 


American Electrical Heater Co., Detroit 
2, Michigan 
telden Mfg. Co., 4633 West Van Buren, 


Chicago 44, Tl. 
Cornish Wire Co., Inc., 15 Park Row, 
New York 7, N. Y. ‘“‘Corwico’’ 
General Electric Co., Section A61-522 
Appliance & Merchandise Dept., Bridge 
port 2, Conn. ‘‘Flamenol’’ 


et A oe <= Be es ee 


Mines Equipment Co., 4223 Clayton Aye 
St. Louis 10, Mo. 

Paranite Wire & Cable Div., Essex \Vjrp 
Corp., Fort Wayne 6, Ind. 

Plastic Wire & Cable Corp., 405 E.  {ajy 
Jewett City, Conn. ‘‘Plastic-on’’ 

R. I. Appliance & Cordset Co 19 
Weeden, Pawtucket, R. I. 

Royal Electric Co., Inc., Pawtucket, t, | 

United States Rubber Co., 1230 Ave: ve of 
the Americas, New York 20, N. Y 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


CORD, RESISTANCE LINE. See Re 


sistance Line Cords 


CORD and TWINE, ARMATURE ang 
COIL 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ill 

Mica, Insulator’ Company, Dept. 24, P. 9 
Box 1076, Schenectady 1, N. Y. 

Mitchell-Rand Insulation Co., Ine, 5) 
Murray, New York 7, N. Y. 

Westinghouse Electric Corp., P. O Ba 
868, Pittsburgh 30, Pa. 


CORES, COIL. 
Forms 


See Coil Cores and 


CORES, POWDERED IRON. See 
Powdered Metal Products 


CORES, REFRACTORY. See Ceramics 


CORES, TRANSFORMER 
Westinghouse Electric Corp., P. 6 Bo 
868, Pittsburgh 30, Pa. ‘‘Hipersii.”’ 


CORK and CORK COMPOSITIONS 
Armstrong Cork Co., 9506 Arch, Lancaster 
Pa. 


COTTON SLEEVING. See Tubing 
and Sleeving. 

COUNTERS 

Bristol Company, 153 Bristol Rd., Water 
bury 91, Conn. 

National Acme Co., 170 E. 131st, Cleveland 
8, Ohio. ‘‘Chronolog,’’ ‘‘Namco.”’ 

Veeder-Root, Ine., Hartford 2%, Conn 
*‘Countrol.”’ 


COUPLINGS, FLEXIBLE 

Guardian Products Corp., 316 E. Michi 
gan, Michigan City, Ind. 

Lord Mfg. Co., Erie, Pa. (Bonded Rubber) 

Lovejoy Flexible Coupling Ce, 5049 W 
Lake, Chicago 44, L 


CRYSTAL UNITS, QUARTZ 

Cambridge Thermionie Corp.. 453 Concord 
Ave., Cambridge 38, Mass. 

Federal Telephone and Radio Corp., Dept 
F-116, 67 Broad, New York 4, N. Y 


CUPRO NICKEL. 


CUSTOM MOLDERS. See Plastics 
Custom Molders and Extruders 


DECALCOMANIAS 
Meyercord Co., Dept.'7-5, 5323 W. Lake 
Chicago 44, Tl. 


DIALS. PANEL and INSTRUMENT 

Etching Co. of America, 1520 Montans 
Dept. E-6, Chicago 14, INL. 

Hopp em Ine., 460 W. 84th, New York 
1 


Millen Mfg. Co., Inc., James, 150 Ex 
change, Malden, Mass. 


DIAL LIGHT ASSEMBLIES. See 
Lights, Pilot & Indicator. 


DIE CASTINGS 

Aluminum (€<« of America, 2179 G 
Bldg., Pittsburgh 19, Pa. (Aluminur 

Electric Auto-Lite Co., Toledo 1, (Onto 
(Aluminum & Zinc.) 

Madison-Kipp Corp., 214 Waubesa, Madi 
son 4, Wis. (Aluminum & Zinc.) 

New Jersey Zine Co., 160 Front, New 
York 7, N. Y. (Zine Die Casting 
Alloys.) ‘“‘Horsehead.”’ 


DIE CASTING MACHINES 

Hydraulic Press Mfg. Co., 1004 Marion 
Rd., Mount Gilead, Ohio. 
Lester-Phoenix, Inc., 2635 Chureh Avs., 
Cleveland 13, Ohio. 


DIELECTRIC HEATING UNITS. See 
High Frequency Heating Units 


See Nickel. 


DIES, LAMINATION and 


PERFORATING B 
Toledo Standard Commutator Co., 2242 
Smead Ave., Toledo 6, Ohio 


Whistler & Sons, Inc., S. B., 752 Militats 
Road, Buffalo 17, N. Y. (Adjustable 
Perforating. ) 


DISCS, BRAZING. See Brazing !)iscs 
DIVIDERS, VOLTAGE. See Resistors 


DRAFTING EQUIPMENT and 
MATERIALS : 
Keuffel & Esser Co., Hoboken, J 

**Paragon.”’ 
Post "€a., Frederick, 3650 N. Avondale 
Ave., Chicago 18, Ill. 
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THE COMPLETE COMMUTATOR 


NEPCO COMMUTATORS are engineered, 
manufactured and inspected to enable you to 
take them from the carton and mount them 
on the shaft. 


Made to your specifications, COMPLETE with 
precision slots and broached bore protected 
against corrosion. 


Let us study your needs. We will design and 
build commutators completely ready for use. 
2 
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Manufacturers and ETT ae) of Precision Built Commutators 
RL me TE Tee BOX 1903 eA ee PHONE RA. 1116 
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BURNLEY 


THE ORIGINAL 


. BUR | A FAVORITE 
OTT FOR 45 YEARS 


CE) 
| (AS eatrepy a nro.cosm™ * 
MAKES SOLDER FLOW 


Approved by QUICK AND FAST 


Underwriters’ Laboratories 
Manufactured by 


BURNLEY BATTERY & MFG. CO. 


NORTH EAST, PENNSYLVANIA 





mean Precision construction 


Precision 


BOBBINS 


For more turns, or less space for 
same amount of wire. Bobbins 
spirally wound. Greater strength. 

Better insulation. Better heat dis- 
sipation. Vulcanized flanges. Write 
for samples. 
Also Dielectric Paper Tubes, any 
length ID or OD. 


PRECISION Paper Tube Co. 


2035 W. Charleston St., Chicago 47, Ill. 
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All these o LUS features 


@ Innumerable color combinations 

e Wider range of tracer coding 

e Smaller O.D. and lighter weight 
Increased insulating resistance 
Allowance for higher voltages 


Resists fungi and abrasion; eliminates 
voids 


Reduces creepage when soldering termi- 
nals 


Raises rupture point far beyond average 
lacquer and coating braid 


These are the features of this newly de- 
veloped plastic insulated wire, available 
with or without nylon jacket. 


SHIELDED WIRE 

HIGH FREQUENCY WIRE and 
CABLE 

VINYL RESIN SHEETING 

INSULATING TUBING 

INSULATING TAPE 


Surp 


ELECTRICAL INSULATION CO. 
198 WASHINGTON ST. 
BOSTON 8, MASS. 
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"Just out! — A well-illustrated catalog 
which gives information on the high per- 
formance factors, all-purpose ratings 
and fine construction features of Ohio 
Motors... Oil Burner, General Purpose, 
Shell Type and Torque Motors. 


New catalog describes distinctive qual- 
ities of Ohio Fractional H. P. Motors... 
vibration-free operating efficiency... 
and lists a wide variety of industrial 
applications. 


Lower your operating costs 
with Ohio “Application 
P.oved” Motors... Send for 
this catalog today! 


Oa 


Chester Bland, Pres. 


5904 MAURICE AVE. @ CLEVELAND 4, OHIO 








DRAWN METAL SHAPES. (See also 
Stampi 
Electric Auto- Lite Co., Toledo 1, Ohio, 


Scovill Mfg. Co., 18 Mill, Waterbury 91, 
Conn. 


Whistler & Sons, Inc., 8. B., 752 Military 
Road, Buffalo 17, N. Y. 

Worcester Pressed Steel Co., 607 Barber 
Ave., Worcester 6, Mass. ‘‘Presteel.”’ 


DRIVES, ELECTRONIC 
General Electric Co., Section E607-12, 
Sgpecetns Set. Schenectady 5, N. Y. 


“Thy-mo- 
Reliance Electric & Engineering Co., 1054 
Ivanhoe Road, Cleveland 10, Ohio. ——- 
Westinghouse Electric Corp., P. O. Box 
Mototrol.”’ 


868, Pittsburgh 30, Pa. “ 


DRIVES, M-G VARIABLE SPEED 
Unt Switch 

_ aA ert te gageeen. 460 W. 384th. 
DRIVES, V-BELT 


Dayton Rubber a > =. 1, Ohio 
Goodrich Co., B Dept. EM , Akron, 


DUPLICATING MACHINES, DIE- 
LESS. See Benders, Brakes & 
Shears. 


DYNAMOTORS. See Motors and Ger- 
erators. 


ELECTRICAL SHEETS. See Steel, 
Electrical. 


ELECTRODES, RESISTANCE 
WELDING 
—? > Co., Inc., P. B., Indianapolis 


ELEVATORS, PORTABLE 
West Bend Equipment Corp., 233 Water, 
West Bend, Wis. 


ENAMELING SHEETS. See Steel— 
Commercial Forms & Grades. 


ENAMELS. See Lacquers. 


EXPRESS SERVICES 7 
Air Express Div., Railway 
230 Park Ave, N. ¥ 


EYELETS 
American Brass Co., Waterbury 88, Conn. 


Scovill Mfg. Co., 18 Mill, Waterbury 91, 
Cena. 


Exvress Agency, 
» ee A 


FABRICS, ELECTRICALLY CON- 
DUCTIV 
Pacific Mills, 


Industrial Fabrics Dept., 
214 Church, New York 18, N. Y. 
(Sheets & Tapes) 


FABRICS, INSULATING (Sheets and 
Tapes) 

— Glass, Varnished Cambric, Cot- 

Linen, Silk, etc. (see also Tubing 
and Sleeving, Braided Fabrics; Tape 
and Sheeting, Synthetic Resin) 

Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, 

Brand & Co., William, a ad Ave., 
New York 10, N. Y. 

General Electric Co., Section nKIMA- 678, 
Resin & Insulation a Div., 
Chemical Dept., Schenectady 5, z, 

Holliston Mills, Ine., Norwood, as’ 

Husite Div., The Huse ee Mica Co., 

171 Camden, Boston 18. 

Ideal Industries, Inc., 1008 3. Park Ave., 
Sycamore, TL 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Tl. 

Irvington Varnish & Insulator Co., Irving- 
ton 11, N. J. “‘Fibron.” 

Mica Insulator Co., Dept. 234, P. 0. Box 
1076, Schenectady 1, N. Y. “Empire,” 


Mitchell-Rand Insulation Co., Ine., 61 

Murray, New York 7, N. Y. 
National Varnished Products Corp., 207 
Woodbridge, N. J. 


New Jersey yeos Finishing a Wood- 
bridge, N. “Varsilot,” “* 

Owens - oS Fiberglas Corp. —y 866, 
Toledo 1, Ohio. ‘Fiber, _ 

Westinghouse Electrie Corp., P. O. 
68, Pittsburgh 30, Pa. ‘‘Tuffernel.”’ 


FAN BLADES. See Blades, Fan. 


FANS & BLOWERS 
Heinze Electric Co., 685 Lawrence, 


Lowell, Mass. 

Robbins & Myers, Inc., Motor Div., 
Springfield, Ohio. 

Signal Electric Mfg. Co., Menominee, 


Mich. 
Smith Mfg. Co., Ine., J: A., 250 Davis, 
Rochester 2, N. Y. *"Frasco,” **Pilot.”” 


FASTENERS (Bolts; Pins; 
Rivets; Screws; Washers) 


BOLTS and NUTS 

Machine Bolts and Nuts (A) 

Stove Bolts (B) 

Self-Locking Nuts (C) 

Sheet Metal, Lock Spring Assembly 
Nuts (D) 

Screw 


Thread Inserts (E) 
Headed and Rolled Thread Parts— 
Studs, ete. (Cold Upset) (F) 


Nuts; 


Aircraft Seréw Products Co., Inc., 4) -23y 
85th, Long Island City 1, N. ¥. “Aero 
Thread,’ ‘“‘Heli-Coil’’ 4s) 

Allmetal Screw Products Dept. EL, 
83 Greene, New York 18, N. Y¥. (A) 

American Screw Co., Providence 1, R. | 
BF), (Cold Headed Screws) 

Buffalo Bolt Co., North Tonawanda, N. y 


(A) 

Chase Brass & Copper Co., Ine., Water. 
bury 91, Conn. (AC) 

Continental Screw Co., New Bedford, May 


America, 
Union, N. J. “ 
Electric Auto-Lite Co., Toledo 1, Ohio 


(E) 

Harper Co., H. M., 2609 Pletcher, Chicago 
19, Ill. (ABC) 

Holo-Krome Screw Corp., Hartfor 10, 
Conn, (A), (Stripper bolts) 

Lamson & Sessions Co., 1971 W. 85th, 
Cleveland 2, Ohio (AB) 

Milford Rivet & Machine Co., 871 Bridge- 
port Ave., Milford, Conn. (B) 

neon! ae Washer Co., Newark 5, 
. J ) 

New England Screw Co., Keene, N. H. (B) 


Palnut Company, Inc., 66 or, Irving- 
ton 11, N. J. (C) 
Parker-Kalon Corp., 200 Varick, New 


York 14, N. Y. (AB) 
Progressive Mfg. Co., 
rington, Conn. 
Reed & Prince Mfg. Co., Worcester, Mas. 


(A) 

Russell, Burdsall & Ward Bolt & Nu 
Co., Port Chester, N. Y. 

Scovill Mfg. Co., Waterville Screw Prod. 
ucts Div., Waterville 48, Conn. (F) 


Shakeproof, Inc., 2501 N. Keeler Ave 
Chicago 39, Ill. (BD) 

Thompson-Bremer & Co., 1638 W. Hub- 
bard, Chicago 22, Ill. “‘Everlock’’ (C) 

Tinnerman Products, Ine., 2042 Fulton 
Road, Cleveland 18, Ohio. "Speed 


Nuts” (D) 
Westfield Metal Products Co., Inc., Wen- 
field, Mass. 


PINS—Cotter (F); 
Taper (G) 
Allmetal Screw Products Co., Inc., Dept. 
EL, 33 Greene, New York 18, N. Y. (F) 
Chase Bosse & Copper Co., Waterbury #1, 


Conn. ( 

Driv-Lok Pin Co., 696 W. Washington 
Blvd., Chicago 6, Till. (@) 

Hubbard Spring Co., M. D., 535 Central 
Ave., Pontiac 12, Mich. (F) 

Lamson & Sessions Co., 1971 W. 85th, 
Cleveland 2, Ohio (F) 


Locking and 


PRE-ASSEMBLED WASHERS and 
SCREWS 


American Screw Co., Providence 1, RB. 1 
Central Screw Co., 3501 8. Shields, Chi- 


eago 9, Ill. 

Chandler Products Corp., 1491 Charden, 
Cleveland 17, Ohio. 

Continental Screw Co., New Bedford, Mass. 

Corbin Screw Div., American Hardware 
Corp., New Britain, 

Lamson & Sessions Co., 1971 W. 85th, 

Koekford, Ill. 


Cleveland 2, Ohio. 
National Lock Co., 
New England Screw Co., Keene, N. :.. 
Pheoll Mfg. 5700 W. Rossevelt, 
cago 50, Ill 
Progressive Mfg. Co., 44 Norwood, Tor- 
Conn. 


gton, 

Russell, Burdsall & Ward Bolt & Nut Ce., 

Port Chester, N. Y. 

Beovill Mfg. Co., Waterville Screw Prod- 
ucts Div., Waterville 48, Conn. 

cameccest, Tt 2501 N. Keeler Ave, 


Hubbard, Chicago 12, Ill. 


RECESSED HEAD SCREWS 


Aircraft Screw Products Co,, Inc., 47-23V 
85th, Long Island City 1, N. Y. “Aer 
Thread.” 


Allmetal Screw Products Co., t. EL, 
88 Greene, New York 18, N. Y. 

American Screw Co., Providence 1, B. 1. 

Atlantie Screw Works, 85 Charter Osk 
Ave., Hartford 5, Conn. 

Atlas ‘Bolt & Serew Co., 113@ Ivanhes, 
Cleveland 10, Ohie. 

Central Screw Co., 8501 &. Shields, Chi- 


eago 9, IIL 

Chandler Products Corp., 1491 Chardon, 
Cleveland au Ohie. 

Chase Brass & Copper Co., Inc., Water- 


bury 91, Conn. 

Continental Screw Co., New Bedford, Mas. 

Corbin Screw Div., American Hardware 
Corp., New Britain, Conn. 

Harper Co., H. M., 2609 Wietcher, Cal- 
cago 18, Ill. 

International Serew Ce., 9446 Rosclaws 
Ave., Detroit 4, Mich. 

Lamson & Sessions Co., 1971 W. soth, 
Cleveland 2, Ohie. 

Milford Rivet & Machine Ce, 871 Bride 
port Ave., Milford, Conn. 

National Lock Co., Rockford, II. 

National Lock Washer Ce., Newark 5, 


N. J. 
National Screw & Mfg. Co., 2440 E. T5th, 
Cleveland 4, Ohie. 
New England Screw Co., Keene, N. 
err Corp., 200 Varick, New Tot 


Pawtucket Screw Co., Pawtucket, R. 1 
Pheoll Mfg. Co., 5760 W. Roosevelt, Chi- 


Co., Norristewn, Pa. 

Reed & Prince Mfg. Co., Wereester, Mast. 

Russell, Burdsall & Ward Bott & Ne 
Co., Port Chester, N. Y. 

Scovill Mfg. Co., Waterville Screw Pred- 
ucts Div., Waterville 48, Conn. 
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GREATER 


SAV/NGS/ 


one of complete line of electrical 
“ 
equipment also engineered. 


Zenith Automatic Transfer Switch 


controls for every purpose. Special 


______ Magnetic Control Switches 


Now—for the getaway, it will pay you to investigate | 
these sturdy, most modern products, trouble-free, 
and making a marked reduction in costs! Trans- 
fer, Remote Control, Automatic Time, Automatic Reset, 
Magnetic Contactors, Interval, Process, Programs, Ke- 


versing Starters, etc. Wire or write for Bulletins. | 


- 


152 W. Walton Street 


ZENITH ELECTRIC CO. xcorn, 


WL. | 


SCREW MACHINE PRODUCTS 


THE 
PROOF’S 
in the 
USE 


JULY 1947 


AND 
METAL SPECIALTIES 


Modern plant equipped to 
produce accurate work in 
all metals. 


Send your specifications to 
us for prompt estimates 
without obligation. 


LINDEN & CO., Inc. 
70-82 Baker Street 
Providence, Rhode Island 


RUBYFLUID FLUX 
Try the BIG $1 Sample 


The $1 Sample brings you 1 pt. and 2 Ib. 
of liquid and paste Rubyfluid Flux . . . more 
than you need to prove that Rubyfluid is o 
better flux than you have ever used. 

Rubyfluid makes stronger, neater joints .. . 
has no harmful or objectionable fumes .. . 
wets out freely. 

We have a new booklet for the beginner in 
soldering, simplified instructions on “‘How to 
Solder” . . . it’s yours for the asking. 


RUBY CHEMICAL CO. 


h 60 McDowell St. Columbus 8, Ohio 


N-WeL custom BUILT 
TRANSFORMERS 


BELOW — Tapped Primary 
of 200/240 V, Secondery 
of 57/85 V aot % KVA 
Made for DC rectificetics 
for dry type rectifier. 


ABOVE 

3 Phase, Plate 
Rectifying Trans- 
former 240/ 3: ¥ 
at 124% KVA. 
Designed for 40° 
rise. 134% Regula- 


e 


qx 


ce 
=~~-MADE TO YOUR ORDER 


N-W-L- custom BUILT TRANSFORMERS 
are meeting the unusual and special require- 
ments of electrical manufacturers every- 
where. The makers of many instruments 
and machines for laboratory and research 
purposes as well as for industrial uses have 
benefited by our special knowledge. We 
design and manufacture in any quantity to 
meet your requirements. 


Over 25 years of “Know-How” in the 
business of Custom Transformers for 


special or individual applications. 


NOTHELFER 


WINDING LABORATORIES 


11 ALBERMARLE AVE. TRENTON FS 








COMPRESSION AND INJECTIOn 


Switch Parts 








Tooled to build efficient molds for fast economical 
production... Experienced in planning and delivering 
millions of Customolded parts... Skilled in meeting 
precision specifications on difficult operations. Name your 
Customolding requirements. Midwest will measure up. 


4 A te ren Adonai 
\\ ano eWanufacturing company @ 


333 N. WHIPPLE ST.*CHICAGO 12 +PHONE: KEDzie 1057 


e 
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Newer and better 


OFFICE APPLIANCES 


are going to need 


BETTER WIRE 
YW 


You can always depend on... 


« 
\ 
J 


WIG 


kt 


APPLIANCE © FIXTURE * HEATER 
PORTABLE TOOL * CORD ASSEMBLIES 


V HEE: 


ROYAL ELECTRIC CO. Inc., PAWTUCKET-R-I- 





Shakeproof, Inc., 2501 N. Keeler Ave. 
Chicago 89, Ill. : 
Southington Hardware Mfg. Co., 
ton, Conn. 
Sterling Boit Co., 209 W. Jackson, Chi- 
cago 6, Ill. 
Stronghold Screw Products, Inc., 212 W. 
9685 Grinnell, De- 


Southing- 


Hubbard, Chicago 12, Ill. 
Wolverine Bolt Co., 
troit 138, Mich. 


RIVETS 
Allmetal Screw Products Co., Dept. EL, 
33 Greene, New York 18, N. Y. 
Aluminum Co. of America, 2179 Gulf 
Bldg., Pittsburgh 19, Pa. ‘‘Alcoa.”’ 
Buffalo Bolt Co., North Tonawanda, N. Y. 
Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 


Chicago Rivet & Machine Co., 9609 W. 
Jackson Blvd., Bellwood, IIl. 
du Pont de Nemours & Co., Ine., E. 1., 


Dept. F-5, Wilmington 98, Del. (Ex- 
plosive) 

Goodrich, B. F., Dept. EMI17, Akron, 
Ohio. “*Rivnut” (Blind) 

Milford Rivet & Machine Co., 871 Bridge- 


port Ave., Milford, Conn. 
Progressive Mfg. Co., 44 Norwood, Tor- 
rington, Conn. ° 
Reed & Prince Mfg. Co.. Worcester, Mass 
Russell, Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. Y. 


SCREWS—Cap and Set, 

(H); Self-Tapping (J) 
Allen Mfg. Co., Hartford, Conn. (H) 

Allmetal Screw Products Co., Dept. EM, 
80 Grand, New York 18, N. Y. (H) 


Machine 


— Screw Co., Providence 1, R. I. 
(HJ) 
Bristol Company, 153 Bristol Rd., Water- 
bury 91, Conn. 
Sv. 


— Bolt Co., North Tonawanda, 
) 


( 

a Brass & | Gasper Co., 
Conn. (H) 

Continental Screw Co., 


, Waterbury 
New Bedford, Mass 
(HJ 


) 
Harper Co., H. M., 2609 Fletcher, Chi- 
cago 18, Ill. (HJ) 
= Krome Screw Corp., Hartford, Conn. 
(H) 
Lamson & Sessions Co., 1971 W. 85th, 
Cleveland 2, Ohio (HJ) 


Milford Rivet & Machine Co., 871 Bridge- 
port Ave., Milford, Conn. (HJ) 

National Lock Washer Co., Newark 5, 
N. J. (HJ) 

~~ oe Screw Co., Keene, N. H 
(HJ) 

Parker-Kalon Corp., 200 Varick, New 
York 14, N. Y. (HJ) ‘‘Gear-Grip’’ 


Progressive Mfg. Co., 44 Norwood, Tor- 
rington, Conn. (H) 


ow & Prince Mfg. Coe., Worcester, Mass 


(H) 
Russell, Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. Y. 

Scovill Mfg. Co., Waterville Screw Prod- 
ucts Div., Waterville 48, Conn. (HJ) 
Shakeproof, Inc., 2501 N. Keeler Ave., 

Chicago 39, Til. (HJ) 
Standard Pressed Steel Co., Box 594, 
Jenkintown, Pa. ‘“‘Unbrako”’ (H) 


* WASHERS—Flat (K); Lock and 
Spring (L) 
Allmetal Screw Products Co., Dept. EL, 


33 Greene, New York 13, N. Y. (K) 
Barnes Co., Wallace, Bristol, Conn. (KL) 
Chase Brass & Copper Co., Ine., Water- 

bury 91, Conn. (KL) 
—— Screw Co., New Bedford, Mass. 

(K) 

Freeway Washer & Stamping Co., 4915 

Grant Ave., Cleveland 5. Ohio (K) 
Garrett Co., Inc., George K., 1421 Chest 

nut, Philadelphia 2, Pa. (KL) 

Gibson Co., William D. (Div., Associated 

Spring Comp. 1800 Clybourn Ave., Chi- 


cago 14, Ill 
Harper Co., H. ‘. 2609 Fletcher, Chi 
M. D., 525 Central 


cago 18, Ill. (K 
Hubbard Spring 4 
Ave., Pontiac 12, Mich. (K) 


Lamson & Sessions Co., 1971 W. 5th, 
Cleveland 2, Ohio (KL) 

National Lock Washer Co., Newark 5 
N. J. “‘Kantlink’’ (L) 

Palnut Company, Inc., 66 Cordier, Irving- 
ton 11, N. J. (L) 

Quadriga Mfg. Co., 215 W. Grand Ave., 
Chicago 10, Tll, (KL) 

Raymond Mfg Co., Div., Associated 
Spring Corp., Corry, Pa. (KL) 


Shakeproof, Inc., 2501 
Chicago 39, Ill. (L) 

Thompson-Bremer & Co., 1638 W. Hub- 
bard, Chicago 22, Tl. ‘‘Everlock’’ (KL) 

Wrought Washer Mfg. Co., 2100 BS. Bay, 
Milwaukee 7, Wis. (KL) 


N. Keeler Ave., 


FELT 
American Felt Co., Glenville, Conn. 
Felt Products Mfg. Co.. 1536 Carroll 
Ave., Chicago 7, Ill. 
South, 


Felters Co., 210-U Boston 11, 
4035 Ogden Ave., 


Mass. 
Western Felt Works, 
Chicago 23, Tl. 


FERRO-ALLOYS 

Electro Metallurgical Co., Div. Uhion 
Carbide & Carbon Co., Dept. E-6, 30 
East 42nd, New York 17, N. Y. 


FIBRE-GLASS. See 
lating 


FIBRE, PHENOL. See Plastics, Lami 
nated. 


Fabrics, Insu- 


FIBRE, VULCANIZED (Board, 
Sheet, Rod, Tubing) 

Baer Co., N. 8., 7-11 Montgomery, Hij}- 
side, N. J. ' 

Continental-Diamond Fibre Co., Newark 
13, Delaware 

Husite Div., The Huse Liberty Mica ‘9, 
171 Camden, Boston 18. Mass. 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, II. 

Mitchell-Rand Insulation se Ine., 5) 
Murray, New York 7, N. 

National Vulcanized Fibre Cs.. Wilm ing 
ton 99, Del. ‘*Peerless,’ *Vuleot.’ 
West Virginia Pulp & Paper Co., 239 
Park Ave., New York, N. Y. ‘“‘Densiie,” 

“Electrite.” 


FILLING COMPOUNDS. See Cement, 
Insulating; Waxes and Compounds 


FILTER ELEMENTS, POWDERED 
METAL 


Chrysler Corp., Amplex Div., Detroit 31, 
Mich 

Moraine Products, Division, Genera 
Motors, Dayton, Ohio, ‘‘Porex’’ 


FILTERS, RADIO INTERFERENCE 


Deutschmann Corp., Tobe, Canton, Mass 


Federal Telephone and Radio Corp., Dept 


F-116, 67 Broad, New York4, N. Y 
General Electric Co., Section E607-12, 
Apparatus Dept., Schenectady 5, N. Y 


Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 
Solar Mfg. Corp., 285 Madison Ave 


New York 17, N. Y. “Elim-o-stat.’ 
Sprague Electric Co., North Adams, Mass 


FINISHES, PRODUCT. See Lacquers, 
Enamels & Varnishes. 


FLEXIBLE CORDS. 
Cable, Insulated 


See Wire and 


FLEXIBLE SHAFTING 
Mall Tool Co., 7827 8S. Chicago Ave., Chi 


eago 19, Ill. 
Walker-Turner Co., Inc., Plainfield, N. J 


FLUORESCENT LAMP AUXILIARIES 
(For Resistors, see Resistors, Instru 
ment & Radio; See also Capacitors) 

Acme Electric Corp., 385 Water, Cuba, 
x. %. 

Arrow-Hart & Hegeman Electrie Co., 103 


Hawthorne, Hartford 6, Conn. 

Capacitron Co., 849 N. Kedzie Ave., Chi 
eago 51, Ill. ‘‘Ballastron.’ 

Davis & Co., Dean W., 1006 First, Kent 
land, Ind 

General Electric Co., Section A61-522, 


Appl. & Merchandise Dept., Bridge 
port 2, Conn. 

Gramer Co., 2734 N. Pulaski Roau, Chi 
cago 39, ‘i. 

Jefferson Electric Co., Bellwood, Ill. 


Bola Electric Co., 2525 Clybourn Ave 
Chicago 14, Ill. 
Solar Electric Corp., 
Solar Manetectesing Corp.. 285 Madison 

ee Se es g 
Sprague Electric Co. , North Adams, Mass 
Westinghouse Electric Cerp., Box 868 
Pittsburgh 30, Pa. 


Warren, Pa. 


FLUX, SOLDERING. See Soldering 


Compounds 
FOOT SWITCHES. See 
FORGINGS 


Aluminum Company of America, 2179 Gulf 
Bldg., Pittsburgh 19, Pa. (Aluminum) 

American Brass Co., Waterbury 88, Conn 
** Anaconda.” 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. (Non 


ferrous) ; 

Scovill Mfg. Co., Forgings Div., 18 Mill, 
Waterbury 91, Conn. (Non-ferrous) 

FREQUENCY CHANGER SETS. See 
Generators 


FUSE HOLDERS, MOUNTINGS and 
CLIPS 

Alden Products Co., Brockton 64P, Mass 

Ilsco Copper Tube & Products, Inc., Cir 
cinnati 27, Ohio. 

Jefferson Electric Co., Bellwood, Ill. 

Howard B. Jones Div. Cinch Mfg. Corp 
2460 W. George, Chicago 18, IIl. 

Trico Fuse Mfg. Co., Milwaukee, Wis 


Switches 


Trumbull Electric Mfg. Co., Plainville 
Conn. 
FUSES 
Federal Electric Products Co., 50 Paris 


Newark 5, N. J. ‘‘Noark.’ 
General Electric Co., Section E607- 
Apparatus Dept., Schenectady 5, N 
Jefferson Electric Co., Bellwood, Il. 
Royal Electric Co., Inc., 95 Grand Ave 
Pawtucket, R. I. 
Solar Electric Corp., Warren, Pa. : 
Trico Fuse Mfg. Co., Milwaukee, Wis 


FUSIBLE ALLOYS 

Cerro De Pasco Copper Corp., Dept 
40 Wall, New York 5, N. Y¥. ('’Cerrotr 
Bismuth; Tin Eutectic; ‘‘Cerrolo 
Indium) 

Federated Metals Div. American Bmelktine g 
& Refining Co., 120 Broadway, N. Y 
mi me 
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UNIVERSAL 


PORCELAIN 


@ Large or small, intricate 
or simple in design, you'll find 
Universal Porcelain Insulators 
fitting perfectly, your specifica- 
tions and your insulator needs. 


Universal engineering is keen and experienced, Universal 
craftsmen are skilled, so tough insulator problems in design 
or production have a way of getting solved. 


Get the facts on Universal for your insulator requirements. 


me UNIVERSAL 


1540 EAST FIRST STREET 


er 


SWITCHES - FLASHERS RELAYS 


Synchronous On-and-off 

Self- Alternates 
Starting Chasers 

Motors Speliers 


CLAY PRODUCTS CO. 
SANDUSKY, OHIO 


For any load, for every installation, 
Automatic precision products meet the 
most rigid specifications. 


Write Today for Catalog 


In Switches, Flashers and Relays where dependable performance 
is paramount, look for the 


Diamond Seal for Diamond Quality 


60 STATE STREET 
MFG. CO. AANKATO, MINN. 


A New Source 
For Your 


25 years of experience assures you 
of precision wound coils of quality. 
Coils for any electrical application. 


Day beet 10a ae etl ath Ae ae) ss) ae Lado hated 


Gamma Electric Company 


1523 - 41ST STREET, BROOKLYN 18, N. Y. 
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This is the Robertshaw Model H1 thermostat with 
Limit Switch. The thermostat cycles at set tempera- 
ture, the limit switch breaks automatically when 
temperature exceeds dial setting by 30°F in liquid or 
50°F in air. All current remains cut-off until the 
safety switch is closed by the manually operated re- 
set button. 

Temperature range 100°-500°F. Highly suitable 
for use with contactors and solenoid valves for air, 
gas, steam or water; also autoclaves, dressing and in- 
strument sterilizers, incubators, coffee urns, steam 
tables, deep-fat fryers, ranges and bake ovens. 


Double pole, single-throw direct or reverse action ther- 

mostats. Combination thermostats with selector switch 

and automatic cut-off of fast heat. Combination thermo- 

stat and limiting switch with automatic over tempera- 
ture Cut-Out, manual reset, etc. 


ROBERTS 


THERMOSTAT COMPANY - Youngwood, Pa. 
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t 
llow free movement © 
ae. All sliding surfaces must be 
free of burrs and eee. 
t be spaced equi-distant trom 
ean the periphery of 
commutator. 
nn Must be set parallel to the com- 
mutator segments. ; 
(a) Should be staggered by pairs . 
les, one arm of positive brushes . 
track one arm of negative, the nex 
pair staggered axially and so on. 
(e) Should be set so that the distance 
between holder and the commutator 
or the ring is not more than !/ to 3/\4 
inches on large er sai, 
i step in assuring perle 
we is to inate Morganite brushes— 
available in grades to meet every 
operating condition. 











GAGES (TEMPERATURE and 
VACUUM) 


imon 
1, N. ¥. (Temperature) 
United States Gauge Div., American Ma- 
chine and Metals, Ine., Sellersville, Pa. 


GALVANOMETERS. See Instruments 


GASKETS 

Armstrong Cork Co., 9506 Arch, Lancaster, 
Pa. (Cork Compositions) 

Garlock Packing Co., Palmyra, N. Y. 

Goodrich, B. + Dept. EM-17, Akron, 


Ohio. 
United States Rubber Co., 1230 Avenue 
of Americas, New York 20, N. Y. 


GEARMOTORS. See Motors and Gen 
erators, 


| GEARS and PINIONS, METAL 





Chrysler Corp., Amplex Div., Detroit 13, 
Mich. (Powdered) 

Gear Specialties, 2650 W. Medill Ave., 
Chicago 47, IL 


GEARS and PINIONS, NON-METAL- 
LIC. See Fibre; Plastics. 


GENERATORS. See Motors and 
Generators. 


GLASS-FIBER CLOTH and TAPE. 
Fabrics, Insulating 


GLASS-BONDED MICA 
General Electric Co., Section I-15, Plastics 


Div., Chemical Dept., Pittsfield, Mass. 
(mycalex) 


GLASS-SEALING ALLOYS 

Carpenter Steel Co., 115 W. Bern, 

one a Co 

erro De Pasco pper Corp., Dept. 5, 
40 a. New York 5, x ee i 
seal,”’ 


Stunakoff ‘Ceramic & Mfg. Co., Latrobe, 
Pa. “*Kovar.”’ 


GLASS, TECHNICAL 
Kopp Glass, Inc., Swissvale, Ps. 
GOLD, ROLLED (Plate and Wire) 
Wilson Co., H. ° 
a he A. ,105 Chestnut, Newark 


GRAPHITE. See Carbor and Graphite 
GRIPS and CLAMPS, . 
tier PS, STRAIN RE 


Allied Electrie Products, Inc., 
purvington 11, & a ~ 
eyman g. . 500 
Kenilworth, N. J. a >a 
Walker Co., George, 118 Amsterdam Ave., 
Passaic, N. J “Gripmaster.”” * 


| HARNESSES and ASSE 
\BNES SEMBLIES, 


Alden Products Co., Brockton 64P, Mass 

Belden Mfg. Co., 4633 West Van’ Buren. 

picntcaeo 44, Ti. _— 
ectric Auto-Lite Co., Port Huron, Mic 

Federal Telephone & Radio Corp., Deve 
L-316, 67 Broad, New York 4, N. Y. 

General Electric Co., Section A61-522, 
Appliance & Merchandise Dept., Bridge- 
port 2, Conn. ‘‘Flamenol’’ 

Paranite Wire & Cable Div., Essex Wire 
Corp., Fort Wayne 6, Ind. 


HEATING ELEMENTS and UNITS 
General Electric Co., Section E607-12, 
a e mst. Schenetioty A 
artfor: emen .» Inc.. 276 
Hartford 5, Conn. a 
Tuttle & Co., H. W., Adrian, Mich. 
Tuttle & Kift, Ine., 1828 N. Monitor 
Ave., Chicago 89, Ill. ‘Thermo-Kleen,” 
Vulean Electric Co., Danvers 2, Mass. 
Westinghouse Electric Corp., P. 0. Bor 
869, Pittsburgh 80, Pa. “Uni-Therm.” 


HERMETIC SEALS. See Seals and 
Terminals 


HIGH-FREQUENCY HEATING UNITS 


| Federal Télephone and Radio Corp., 


Dent. 
F-116, 67 Broad, New York 4, N. Y. 
“*Megatherm.”’ 
General Electric Co., Section E607-12, 
Apparatus Dept., Schenectady 5, N. Y. 
Radio Receptor Co., Inc., Dept. 8-88, 251 
W. 19th, New York 11, N. Y. ‘‘Heat- 
wostheahenes © Electric Corp., P Ber 
- PF. oO. 
868, Pittsburgh 80, Pa. 


HIGH-NICKEL ALLOYS. See Nickel 
HOLDERS, COMMUTATOR BRUSH 

Publix Metal Products, Inc., 100 Sixth 
Ave., New York 18, N. Y. 


HYDRAULIC EQUIPMENT. Also see 
H ulic. 


Dennison Co.. 1199 Dublin 
Ed., Columbus 16, Ohio (Valves. 
Motors. Pumps) 


IMMERSION HEATER UNITS. See 
Heating Elements & Unite. 


IMPREGNATING COMPOUNDS. sy 
Cement; Waxes and Compounis. 
INDICATORS, HEAT. See Therinon. 


INDICATORS, SPEED. See 
Tachometers. 


INDIUM ALLOYS 

Cerro De Pasco Copper Corp., Dept. 5, 
40 Wall, New York 5, N. Y.  ‘“‘Cern. 
low,”’ ‘‘Cerroseal.’’ 


INDUCTION HEATING. See Higb. 
Frequency Heating Units. 


INFRA-RED LAMPS. See Lamps, 
Incandescent. 


INSTRUMENTS. ELECTRICAL 
MEASURING and TESTING 

Benlix Aviation Corp., 1456 Taylor Ave, 
Baltimuie 4, Md, 

Bristol Company, 153 Bristol Rd., Water. 
bury 91, “Conn. 

Burlington Instrument Co., 515 Fourth, 
Burlington, Iowa. 

Electric Auto-Lite Co., Tolede 1, Ohio 

Federal Telephone and Radio »_ Dept. 
F-116, 67 Broad, New York N. 2 

General Electric Co., Section 1607-12, 
Apparatus Dept., Schenectady 5, N. Y, 

Ideal Industries, Inc., 1008 Park Ave, 
Sycamore,’ Ill. 

Simpson Electric Co., 5200 W. Kinzia 
Chicago 44, Til. 

Solar g. Corp., 285 Madison Ave., New 
York 17, N. ¥. 

Triplett Electrical Instrument Ce., Blut. 
ton, Ohio. ‘‘Readrite.’’ 

United States — Division of Amer- 
ican Machines Metals, Inc., Sellers- 
ville, Pa. 

Weston Electrical Instrument -» 682 
Frelinghuysen Ave., Newark 5, N. J. 


INSTRUMENTS and ACCESSORIES, 
LABORATORY STANDARD 
Ohmite Mfg. Co., 4805 Flournoy, Chicago 


44, I. 
Weston Electrical Instrument Sup. 582 
Frelinghuyen Ave., Newark 5, N. J. 


INSTRUMENTS, TIME STUDY 

Black & Webster, Inc., Dept. E3, 126 
Massachusetts Ave., Boston 15, Mass. 
**Marsto-Chron”’ 


INSULATING MATERIALS. See 
Specific Material Heading. 


INSULATION, WIRE (Ceramie and 
Synthetic) 

Ansonia Electrical Div., Noma Electric 
Corp., Ansonia, Conn. “ _ 
du Pont de Nemours & Co., Inc., E. 1., 
Plastics Dept., Room 185, Arlington, 
N. J. _‘‘Polythene.” a 
Goodrich Chemical Co., B. F., Dept. I-7, 
Rose Bldg., Cleveland 15, Ohio. “‘Geon.”’ 
Sprague Electric Co., North Adams, Mass. 


United States Rubber Co., 1280 Avenue 
of the Americas, New York 20, N. Y. 


INVERTERS, ROTARY. See Motors 
and Generators. 


INVERTERS, VIBRATOR. See 
Vibrator Converters. 


IRONS, SOLDERING. See Soldering 
Irons. 


JEWEL LIGHT ASSEMBLIES. See 
Lights, Pilot. 


KNOBS and HANDLES, MOLDED. 
See Plastics—Oustom Molders. 


LABELING MACHINES 

James L. Entwistle Co., 48 Church, 
Pawtucket, R. I. (Wire Labeling 
Machines. ) 


LACQUERS, COIL DIPPING. See 
Varnishes, Compounds and Resins 
Insulating. 


LACQUERS, ENAMELS and VAR. 
Be yy - +» Fe 
Plastics Dept., Room 185, Arlington, 
General Mele On, Chamiaal, Det 

e Co, P. D. 8t. Leuls, Me. 


“Pedigree.” 
Interchemical Corp., Finishes Div., Dept. 
EMA, 860 Ave., New York |, 


Irvington Varnish & Insulator Oo., Irvins- 

Maas & Waldstein Co., Newark 4, N. J 
**Motletone.”’ 

Mitehell- Bradford Chemical Co., 2446 G 

ni orem ema Co., Plastics Div., 

New Wrinkle, Ine. i8f N. Perry, Dsy- 
ton 2, Ohio. ‘“"Wrinkle.”’ 


LADLES, MELTING. See Pots and 
Ladles, Melting. 


LAMINATED METALS, PRECIOUS 
and BASE (Sheet, Tube and Wire) 
ages Co., Inc., 118 Astor, Newark 5 


General Piste Div, Metals and Controls 
Corp., Attleboro, Mass. 
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SERVICE 
YOU CAN PLAN ON 












Power enough and to spare 
—that’s what good springs 
should have. That extra mar- 
in of performance insures 
ull ouhing range—no lag- 
ging in operation. No matter 
what load or space conditions 
are required, Rieeceal engi- 
neers help you to meet them. 








— 









Let Raymond recommend 
the right spring ... for best 


results. 














RAYMOND MANUFACTURING CO. 
Division of Associated Spring Corporation 
CORRY, PENN. 
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I S AUEREISEN INSA-LUTE NO. 1 
“STICKS LIKE COLD SOLDER” | SIGNALING TRANSFORMERS 


Electrical manufacturers prefer Insa-Lute for as- 
sembling, insulating, sealing, etc. 


A LIQUID PORCELAIN 
ORDER A TRIAL GALLON @ $3.80 
NOT A GLUE—A PORCELAIN CEMENT 
Replaces—Nuts, Bolts, Screws, Glue, Solder, Rivets. 
WRITE FOR INDEXED PRICE LIST 


SAUEREISEN CEMENTS COMPANY 


1642 SHARPSBURG ST. PITTSBURGH 15, PA. AAW 










For the operation of 
A.C. annunciators, con- 
trols, horns, recorders, 
relays, etc., requiring 
greater low voltage 
power that can be sup- 
plied from bell ringing 
transformers. Designed 
for intermittent duty. 
























Covers removed to show 
wiring compartments 
for primary and second-. 
ary circuits. 


DONGAN ELECTRIC MFG. COMPANY 


2979 FRANKLIN ST. 
DETROIT 7, MICH. 

















FOR THE ELECTRONICS EQUIPMENT MANUFACTURER 


Safety Terminals, Insulated Rectifier and Thyratron Connectors, High 
Voltage Tube Sockets, Iron Core KF Chokes, Quartz and Polystyrene 
Insulation, High Frequency Variable Condensers, Meter Type Dials, 

Cast Aluminum Chassis, etc. Catalog Upon Request. | 


JAMES mar M: MFG.CO. Inc. 
150 EXCHANGE ST. MALDEN, MASS. 
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ALL ALUMINUM 
Electric Glue Pots 
by 


VULCAN 


WATER JACKET TYPE 
THERMOSTAT CONTROL 


Heavy cast aluminum 
with attached base 
Inside pot or bowl 
also aluminum. 
Underwriters listed 
heater cord. 
110-125 or 
volts AC or DC 


220-230 


FOUR SIZES 
One Pint to Four Quarts 


VULCAN ELECTRIC COMPANY 
DANVERS 2, MASS. 


Makers of a wide variety of Heating Elements for 
assembly into manufacturers’ own products and of 
Heating Specialties that use electricity. 
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Ductile Electrical Contacts 


offer utstanding 
ee eenlages r 


Because they are so readily formed, 
GIBSILOY ductile electrical contacts 
can be economically produced in 
the shape required for a given 
application. 


Because they are made from metal 
powders, GIBSILOY ductile &lectrical 
contacts offer combinations of physical 


and electrical properties not possible 
with alloyed contact materials. 


Write for literature illustrating typical forms in which GIBSILOY 
ductile contacts are furnished. 
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$349 Frankstown Ave., Pittsburgh 21, Pa. 








Makepeace Co., D. E., Attleboro, Mass. 
Wilson Co., H. A., 105 Chestnut, Newark 
5. N. J. ‘“Wilce.’’ 


LAMINATED PLASTICS. See Plastics 


LAMPS, FLUORESCENT 


General Electric, Lamp Department, Nela 
Park, Cleveland, Ohio. 

Solar Electric Corp., Warren, Pa. 

Westinghouse Electric Corp., P. O. Box 


868, Pittsburgh 30, 


LAMPS, INCANDESCENT AND 
INFRA-RED 
General Electric Co. Lamp Department, 


Nela Park, Cleveland, Ohio. 

North American Electric Lamp Co., 1082 
Tyler, (Carbon) St. Louis 6, Me. 
“*‘Nalco.’’ 

Solar Electric Corp., Warren, Pa. 

Westinghouse Electric Corp., P. 
868, Pittsburgh 30, Pa. 


0. Box 


LAMPS, MERCURY VAPOR 

General Electric Co., Lamp Department, 
Nela Park, Cleveland, Ohio. 

LAMPS, MINIATURE (Pilot and 
Indicator) 

General Electric Co., Nela Specialty Div. 
Lamp Dept., 1 Newark, Hoboken, N. J. 
(Neon Glow) 


Herzog Miniature Lamp Works, 12-23 
Jackson Ave., Long Island City, N. Y. 
“‘Sol-Rex.’’ 

North American Electric Lamp Co., 1082 
Tyler, St. Louis 6, Mo. ‘‘Nalco.”’ 

Westinghouse Electric Corp., P. O. Box 
968. Pittsburgh 30, Pa. 


LATHES, METAL SPINNING 


Bedinger Precision Co.. 815 Cahuenga 
Blvd., Los Angeles $8, Calif. 
LAVA. See Ceramics. 
LAYOUT STEEL BLUE 
2308-F N. llth, St. Louis 6. 


Dykem Co., 
Mo. 


LENSES, PRESSED GLASS 
Kopp Glass Inc., Swissvale, Pa. 


LIGHTS, MACHINE (Magnifiers) 
Stanley Electric Tools, Church, New 
Britain, Conn. ‘‘Flud-Lite.”’ 


LIGHTS, PILOT and INDICATOR 

Arrow-Hart &, Hegeman Electric Co 
103 Hawthorne, Hartford, Conn. 

Dial Light Co., of America. Inc., 900 
Broadway, New York 8, N. Y. “‘Dialco.”’ 


Drake Mfg. Co., 17183 W. Hubbard 
Chicago 22, Ill 

Gothard Div., E. F. Johnson Co., Waseca, 
Minn, 

Kirkland Co., H. R., 810 King, Morris- 
town, N J. ‘‘Pioneer ” 

Square D Co., 4041 N. Richards, Milwau 


kee 12, Wis. 


LOCKNUTS and LOCK WASHERS 
See Fasteners. 


LUBRICATORS, OIL and GREASE 

Gits Bros. Mfg. Co., 1840 8. Kilbourn 
Ave., Chicago 28, III. 

Madison-Kipp Corp., 214 Waubesa, Madi- 


son 4, Wisc. 
Trico Fuse Mfg. Co., Milwaukee, Wis 


LUGS and TERMINALS 


Aircraft-Marine Products, Inc., 1504 N. 
Fourth, Harrisburg, Pa. “AMP,” 
“‘Diamond Grip,”’ “Flag Grip,” 
**U-Grip.”’ 

American Brass Company, Waterbury 88, 
Conn. 

Burndy Le ae Co., Inc., 107 Bruck- 


ner Blvd., New York “a N. FY. 
“‘Qiklug,” ‘‘Hylug,’’ ‘‘Scrulug.”’ 

Cambridge Thermionic Corp., 453 Concord 
Ave., Cambridge 38, Mass. 

Heyman Mfg. Co., 600 Michigan Ave., 
Kenilworth, N. J. 

Iisco Copper Tube & Produets, Inc.. 
Cincinnati 27, Ohio. 

Howard B. Jones Div., Cinch Mfg. 
2460 W. George, Chicago 18, Ill. 

Krueger & MHudepohl, Third & Vine 
Cincinnati 2, Ohio. 

Patton-MacGuyer y 17 Virginia Ave 
Providence 5, R. 

Rajah Co., Bloomfela, N. J 

Shakeproof. Ine., 2501 N. Keeler Ave 
Chicago 29, 

Thompson- Bremer “& Co., 1638 W. Hub- 
bard, Chicago 322, T. **Everlock.’’ 

Electric Mfg. Co., 


Corp 


Trumbull 
Conn. 


Plainville 


MACHINES—See Specific Headings: 
Balancing; Coil Winding; Die Cast- 
ing; Drafting; Milling; Molding: 
Print; Rivet Setting; Screw Driv- 
ing; Strippers, Wire; Etc. 


MAGNESIUM—AIll Commercial Forms 

American Magnesium Corp., Subsidiary of 
Aluminum Co. of America, 1715 Gulf 
Bldg., Pittsburgh 19, Pa. ‘“Maszlo.”’ 


MAGNETIC MATERIALS. See Steel 


Electrical; Iron, Magnetic Oore 
Nickel-Iron Alloys; Magnets, Per 
manent. 


MAGNETIC RECORDING TAPE 
Indiana Steel Products Co., 6 N. \fichj 
gan Ave., Chicago 2, Ill. “‘Hyflu: " 


MAGNETS, PERMANENT 


General Electric Co., Metallurgy Diy 
Section HA-7, Chemical Dept., Pitts 
field, Mass **Alnico,”” “Cunico 
“Cunife,”” “‘Silmanal,”’ ‘*Vectolite 

Indiana Steel Products Co., 6 N. Michi 
gan Ave., Chicago 2, Ill. **Tspco,’ aa. 
nico,”’ “Cunico,”’ “Cunife.”’ “Silmanal,’ 
Vectolite.”’ 


Thomas & Skinner Steel Prod. Co., 1124 
E. 23rd. ‘‘Alnico,’’ ‘‘Cunico.”’ “‘Cunife,’ 
“‘Silmanal,”” ‘*Vectolite."’ 


MAGNIFIERS. See Lights, Machine 


MANGANIN WIRE. See Wire, Resis 


tance. 

MATERIALS HANDLING EQuiP. 
MENT 

Market Forge Co., 84 Garvey, Everett 
49, Mass. 

West Bend Equipment Corp., 238 e ater 
West Bend, Wisc. “Weld-Bil 


MERCURY ARC RECTIFIERS. See 
Rectifiers, Mercury Arc. 


MERCURY RELAYS. See Relays and 
Contactors 


MERCURY SWITCHES. See Switches 


VAPOR LAMPS. Se 
Mercury Vapor. 


MERCURY 
Lamps, 


METALLIZED GLASS. See 
Technical. 


G\ags, 
METALS, LAMINATED. See Lamir 
ated Metals. 


PRECIOUS. See Gold; 
Silver; Laminated 


METALS, 
Platinum; 
Metals. 


METALS, RARE 

Fanstee! Metallurgical 
Chicago, Ill. 

Mallory & Co., Ine., P. R., 
Ind. 


Corp., North 


Indianapolls 6, 


METERS. See Instruments. 


MICA, GLASS-BONDED. See Glass 
Bonded Mica. 


MICA, MOLDED and LAMINATED 
(Sheets, Plate, Tape, Tubes, Ring» 
Segments, Washers, etc.) 

Brand & Co., William, 276 Fourth Ave 
New York 10, N. Y. 

Husite Div., The Huse Liberty Mica Co 
171 Camden, Boston 18. Mass. 7 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6. III. 


Macallen Co., 16 ‘Macallen, Boston 27 
Mass. 

Mica Insulator Co., Dept. 24, P. O. Box 
1076, Schenectady 1, N. Y. ‘‘Micanite 


**Munsell.”’ 
Mitchell-Rand Insulation Co., Inc., 5) 
Murray, New York 7, 


New England Mica Co., Ine., 80 Woerd 
Ave., Waltham, Mass. 

MICA UNDERCUTTERS 

Hullhorst Micro Tool Co. Div., Toled 


Standard Communtator Co., 2242 Smead 
Ave., Toledo 6, Ohio. 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, III. 


MICROPHONES 
Amperite Co., 561 
13, N. ¥. 


Broadway, New York 


MOLDED INSULATION and MOLDED 
PRODUCTS. See Plastics. 


MOLDING MACHINES, PLASTIC 

Hydraulic Press Mfg. Co., 1004 Marion 
Rd., Mount Gilead, Ohio, “‘HPM 
(Injection) 

Lake Erie Engineering Corp., 878 Wood- 


ward Ave., Buffalo 17, N. x 
Lester-Phoenix, Ine., 2635 Church Ave.. 
Cleveland 13, Ohio. (Injection) 


MOLYBDENUM—Sheet and Wire. 
(See also Contacts) 
Fansteel Metallurgical North 


Chicago, Ill. 
Mallory & Co., Inc., P. R., Indianapolis 6 


Ind. 


Corp., 


MOTOR-GENERATOR _ SETS. See 
Motors and Generators. 


MOTOR CONTROLS and STARTEPS. 
See Controllers, Motor. 


MOTOR SLIDE BASES 
Overly-Hautz Co., 11500 Madison A‘ 
Cleveland 2, Ohio. 


ELECTRICAL MANUFACTURIN«: 
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from 85° below to 500° above! 


There are 25 VARFLEX PRODUCTS to 
. choose from—Sleeving and Tubing for 
every electrical need. 


VARGLAS SILICONE PRODUCTS are fabricated from continuous 
filament Fiberglas yarns combined with Silicone resin in various 
degrees of coating. They are a result of wartime developments 
designed to meet the wide range of temperature needs of the 
aviation industry. 


Varflex Corporation wants every manufacturer of electrical 
equipment to see for himself how these new developments 
provide better electrical insulation. Write for new folder 
containing actual working samples of 25 different types of 
sleeving and _ tubing. 


VARFLEX Corporation 309 N. Jay St., Rome, N. Y. 
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NEW ATOMIC RAY GUN? 


Looks that way, doesn’t it? And in its own field, it’s 
just as big an advance, too—a gun-grip soldering 
iron, at last! To make it easy to solder, so anyone can 
do it. A gun grip of plastic, of course, to give it light- 
ness, sales appeal, long life! Lenk Manufacturing 
Company had the idea — Northern the facilities, the 
knowledge and long experience in molding plastics 
for making the grip. If you use plastic parts — or 
could, to advantage — see Northern and be satisfied. 
It’s the one sure way of keeping up with the times — 
and ahead! 
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INDUSTRIAL CHEMICAL CO. 


38 Years of Plastic Molding Experience 
7-11 ELKINS ST., SO. BOSTON, MASS. 
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When you use these tough, light- 
weight and inexpensive parts, 
you build their many advantages 
into your own product. Fabri- 
cated to order, BAER FIBRE 
washers, special shapes, terminal 
boards, and other parts are ac- 


of Baer fibre is versatile . . . can be stamped, punched, 


drilled, tapped, milled, sheared, sawed to specification. 


ssed 


brie 


SEND BLUEPRINTS AND 
SPECIFICATIONS * NO OBLIGATION! 


curately and uniformly produced 


to specification in any quantity.” 


Selection of grades by physical 
and electrical qualities, permits 
application to a wide range of 
operating conditions and require- 
ments. Investigate now! 


N. S. BAER COMPANY 


MONTGOMERY ST 


HILLSIDE, NEW JERSEY 


rt 
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KIT THAT FITS IN THE 
PALM OF YOUR HAND 


AN IDEAL GIFT, PREMIUM OR PRIZE 
A handy, useful set of high-grade steel tools— 
all contained in a convenient tread-grip, hollow, 


electricity and light in weight. 
able in 2 sizes: #25, medium and #50, large. 
Each has a swivel bit-chuck that locks securely 






Interchangeable Bits for Phillips, 
Hex and Slotted Head Screws 


un 


“SOCKET SCREW” KIT 


\S 


co 
red plastic handle—for most all purposes where ‘Es 
Phillips, Hex and Slotted Head Screws are used. 
Handles are corrosion-resistant, non-conductors of 


Kits are avail- 


in any one of five positions. 
Obtainable at Industrial Distributors and Hard- 


ware Dealers throughout the country. 


If there 


is no Supplier in your locality, or he is sold out, 


send us his name, along with yours, and you will 
be taken care of promptly. 


OVER 44 YEARS IN BUSINESS 


STANDARD PRESSED STEEL CO. 
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JENKINTOWN, PA 


Box Ey 


only ERSIN MULTICORE 


the world’s finest solder 


gives you ERSIN FLUX 


RSIN Multicore wets metals faster, solders more 

joints per pound, joins difficult metals, like. nickel- 
plated tags, with ordinary heat... the secret is in 
the Ersin Flux (exclusive to Multicore) combined with 
3-core construction. 
@ triple flux stream pre- 

vents “dry” joints 
@ economies result from 


pee coverage and 
ess production time 


@ leaves only pure rosin; 
non-corrosive 


2 ee in all alloys 
she 
SEND FOR FREE 
HELPFUL BOOK 


SOLDERS ant 
SOLDERING 


ST a NS 


BRITISH INDUSTRIES CORP. 
dept. A 
315 BROADWAY; NEW YORK 7 


Kits: Pats. Pend. 


MOTORS and GENERATORS 
(Standard Voltages) 


Miniature—Under 1/50 Hp. 
Fractional—1/50 to 1 Hp. 
Integral—1 to 74% Hp. 

| Integral—Over 734 Hp. 

_Also Low Voltages—6, 12, 32, etc. 
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Alliance Mfg. Co., Alliance, Ohio. “*Power- 
AI1L) 


pakt” ( 
Baldor Electric Co., 435 Duncan Ave., 


St. Louis 10, Mo. (125699V) 


Barber-Colman Co., Rockford, Ill. ‘‘Bar- 
col” (ADSLV) 

Bodine Electric Co., 2256 W. Ohio, Chi- 
cago 12, Ill. (1234ADUSLV) 
Brown-Brockmeyer Co., 1030 Smithville 
Rd., Dayton 1, Ohio. “*B-Line”’ 
(12568V) 

Burke Electric Co., 376 W. 12th, Erie 
Pa. (123567890) 

Century Electric Co., 1806 Pine, St. 
Louis 3, Mo. (124567890V) 

Cramer Co., Inc., R. W., River St., 
Centerbrook, Conn. (ASL) 

Cyclohm Motor Corp., 5-17 46th Rd., 
Long Island City 1, N. Y. (5689AS) 
Delco Products Div., General Motors 

Corp., Dayton, Ohio. (A12568V) 
Eastern Air Devices, Inc., 583 Dean, 
Brooklyn 17, N. Y. “‘EAD’’ (AS14) 


Eicor, Inc., 1501 W. Congress, Chicago 7, 
Ill, (125) 
Electric Indicator Co., Stamford Conn. 
Weare —— ee 
ectric or OD., ine, Wisc. 
(ADU123LVT) ” 
Electrical Mfg. Co., The, Lake at Fourth, 
Racine, Wisc. (ADU123) 


Electric Specialty Co., 212 South Stam- 
ford, Conn. (12345678990V) 
Electro Engineering Prod. Co., Ine., 


4824 W. Kinzie Ave., Chicago 44, IIL 
(ADU123LV) 

Elekraft Mfg. Co., 8 Ackerman 
Clifton, N. J. (124) 

Emerson Electric- Mfg. Co., The, St. Louis 
21, Mo. (124567) 

Fairbanks, Morse & Co., Chicago 5, Ill. 
(145689) 

Fairchild Camera & Instrument Corp., 
Dept. A, 88-06 Van Wyck Blvd., Jamaica 
1, N. Y¥. (AS) 

Federal Telephone & Radio Corp. Dept. 
F-116, Newark 4, N. J. (G) 

General Electric Co., Section E607-12, Ap- 
paratus Dept., Schenectady 5, N. Y. 
(ADUS1284567890LV) 

Hansen Mfg. Co., Inc., Princeton 3, Ind. 
““Synchron’”’ (ADSLYV) 


Ave., 


Haydon Mfg. Co., Ine., 2500 Forest, 


Forestville, Conn. (ADSLV) 

Haydon Co., The A. W., Waterbury 32, 
Conn. (ADSLYV) 

Heinze Electric Co., 685 Lawrence, Lowell, 
Mass. (A) 

at Electric Motors Howell, Mich 
( 

Janette Mfg. Co., 556 W. Monroe, Chi 
cago 6, Illinois. (1256V) 


Kato Engineering Co., 120 Spruce, Man 
kato, Wise. (25V) 
Kingston-Conley Electric Co., 4 Brook 


Ave., N. Plainfield, N. J. ( 

Lamb Electric Co., The, Kent, Ohio 
(ADUS1234) 

Lectro-Max Inc., Geneva, Ill. (ADU123) 

Lejay Mfg. Co., 2900 8S. Emerson Ave., 
Minneapolis 8, Minn. (23VT) 

Lincoln Electric Co., The, Dept. 393, 
Cleveland 1, Ohio. (G) 

Loyd Scruggs Co., 1922-32 N. Sixth, 


St. Louis 1, Mo. (A) 

Master Electric Co., The, Dayton 1, Ohio 
(124567890) 

Ohio Electric Mfg. Co., The, 5904 Maurice 
Ave., Cleveland 4, Ohio. (124567V) 

Peerless Electric Co., The, Warren, Ohio 


Owosso, Michigan. 


1054 
Ohio. 


Inc., 
(AD12V) 

Reliance Electric & Engineering Co. 
Ivanhoe Rd., Cleveland 10, 
(5689V) 

Robbins & Myers, Inc., Springfield, Obie. 
(ADUS123456780V) 

Signal Electric Mfg. Co., 

Mich. (ADU123V) 

Smith Mfg. Co., Inc., F. A., 250 Davis, 
Rochester 2, N. ¥Y. (ADU123LVT) 
Star Electric Motor Co., 200 Bloomfield 
Ave., Bloomfield, New Jersey. (12567890 
Telechron Inc., Dept. H, Ashland, Mass 


(A8) 

Valley Electric Corp. 4221 Forest Park 
Blv’d, St. Louis 8, Mo. (158) 

Wagner Electric Corp., 6454 Plymouth 
Ave., St. Louis 14, Mo. (12568LV) _ 

Wesche Electric Co., The B. A., 1626 
Vine, Cineinnati 10, Ohio. **Welco 
(125689V) 

Westinghouse Electric Corp., P. 0. Bor 


868, Pittsburgh 30, Pa. 
(ADU81234567890 VT) 


Menominee, 





MOUNTINGS, RUBBER 
Barry Co., L. N., 179 Sidney. Cambridge, 


. “*‘Barrymounts. 
. B. F., Dept. EM-17, Akron, 
Ohio. 
Lord Mfg. Co., Erie, Pa. 


MOVEMENTS, CLOCKS and TIMING 
Haydon Co., A. W., Waterbury 82, Conn. 
Telechron, Inc., Dept. H, Ashland, Mass. 


NAME AND INSTRUCTION PLATES 

Electric Auto-Lite Co., Port Huron, Mich. 

Etching Company of America, 1520 Mon- 
tana, Dept. E-6, Chicago 14, Ill. 

General Electric Co., Section I-15, Plastics 
Div., Chemical Dept., Pittsfield, Mass. 
(Plastics) ‘"Textolite.”’ 

Inc., 460 W. 84th, New York 


» Dept. 7-5, 5323 W. Lake, 
Chieago 44, Ill. (Decals) 


NICKEL-IRON ALLOYS 
Capertee Siert Co., 115 W. Bern, Read 
ng, 


NICKEL and NICKEL ALLOYS 
(Rod, Sheet, Tubing, Wire) 

American Brass Co., Waterbury 88, Conn. 
(Cupre-Nickel) “Anaconda.” 

Bri Brass Co., Bridgeport 2, Conn. 

Carpenter Steel Co., 115 W. Bern, 
ey Pa. (High Nickel Alloys) 


var. 

Chase Brass & Copper Co.. Inc., Water- 
bury 91, Conn. 

International Nickel Co., Inc., 67 Wall, 

New Yi neo,”’ ““Monel,”’ 


ew York 5, N. Y. “I 
“Inconel,” ‘‘Ni-Span.” 

Scovill Mfg. Co., Waterbury 91, Conn. 

NICKEL SILVER 


(Rod, Sheet, Tubing, Wire) 
American Brass Co., Waterbury 98, Conn. 
Bridgeport Brass Co., B 

ass » Bridgeport 2, Conn. 

Chase Brass & Copper Co.. Inc., W: - 
bury 91, Conn. ti oa 
Federated Metals Div. American Smeltin 
£ etnias Co., 126 Broadway, N. Y., 


Co., Riverside, N. J. 
. Co,, Waterbury 91, Conn. 
g. Co., Seymour, Conn. 


ELECTRICAL MANUFACTURING 


NON-MAGNETIC IRON and STEEL. 
See Steel, Stainless. 
NUTS. See Fasteners. 


OHMMETERS. 

OILERS. See Lubricators. 

OSCILLOSCOPES 

Waterman Products Co., Inc., Philadelpbis 
25, Pa. ‘Pocketscope.”’ 


PACKAGING, See Cartons and Oon- 
tainers. 


PACKINGS. See Gaskets. 


See Instruments. 


PALLADIUM, See Platinum. 


PANEL CONTROL UNITS 

Allen-Bradley Co., 1816 8. Second, Mi! 
waukee 4, Wis. 

Arrow-Hart & Hegeman Electrie Co., 103 
Hawthorne, Hartford, Conn. 

General Electric Co., Section E607-12, 
Apparatus Dept., Schenectady, = 

Heineman Electric Co., 99 Plum, Trenton 

J 


N. J. 
Square D Company, 4041 N. Richards 
Milwaukee 12, Wis. 


Trumbull Electric Mfg. Co., Plainville 
Ward Leonard Electrie Co., 34 South. 


Mount Vernon, N. Y. 
Westinghouse Electric Corp., P. 0. Bor 
868, Pittsburgh 30, Pa. 


PANELS, METAL. 
Sheet Metal. 


PAPER, INSULATING 

Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

Baer Co., N. 8., 7-11 Montgomery, Hil! 
side, N. J. 

Cottrell Paper Co., Inc., Fall River, Mass 
” a) rex id ‘ or 


General Electric Co., Section RIMA-678 
Resin & Insulation Materials Div 
Chemical Dept., Schenectady 5, N. Y 

Hollingsworth & Vose Co., East Walpole 


Mass. 
Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ill. 


See Cabinets 
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NORMAL 
DELIVERIES! 


-If you need springs or wire forms up to Ye” 
wire size, or screw machine products up to 
14", send us your orders. We will schedule 
them for prompt delivery. 


As a “completer” of other people’s assem- 
blies, we obligate ourselves i match quality 
with quality construction. | ’s insures an 
evenly “balanced” product that sells readily, 
serves well, makes it tough going for your 
competition! Let’s get together. 
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SPRINGS & SCREW MACHINE PRODUCTS 
“THE PECK SPRING COMPANY 12 GROVE AVENUE PLAINVILLE, CONN., U.S. A. 








DYKEM STEEL BLUE| STEPLESS 


making dies 
& templates 


Simply brush en right 
at the bench; ready 


for the layeut in a : ee ; A-c. Circuits oo 


few minutes. The 

dark blue background } 
makes the seribed layout lines show up in sharp relief, and at the 

same time prevents metal glare. Increases efficiency and accuracy. 


THE DYKEM COMPANY, 2303F North Ilth St., St. Louis 6, Mo. with RELIANCE V«S DRIVE 
In Canada: 2466 Dundas St. West, Toronto, Ont. 

VS, the All-electric, Adjustable- 
speed Drive operating from A-c. 
Circuits, gives you an unlimited 
selection of truly stepless speed 
changes to assure maximum pro- 
duction from any machine. More 
facts on this and other impor- 
tant V*S advantages in Bulletin 
311. Write for it! 


Conveniently -pack- 
aged, space-saving 


® s © L = R E x ay V *S Drives are avail- 
e 


REG. U. S. PAT. OFF. able from 1 to 200 bp. 


Miniature Incandescent Lamps 
for all purposes RELIANCE ELECTRIC & ENGINEERING COMPANY 


HERZ O e} | 1054 IVANHOE ROAD : CLEVELAND 10, OHIO 
MINIATURE LAMP WORKS 


12-23 JACKSON AVE LONG ISLAND CITY, 
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Attention: Manufacturers of 


Small Appliances— 


| Do you have immediate need for 


- ASBESTOS OR GLASS 
INSULATED LEADWIRE? 
- HEATING ELEMENTS? 
| - HEATING UNITS? 


Write us regarding your requirements. We are expe- 
rienced manufacturers of these items and solicit your 
inquiries. 


THE LEWIS ENGINEERING CO. 


WIRE DIVISION 
NAUGATUCK, CONNECTICUT 








sg e 
i 


PROVIDE DELAYS RANGING 
FROM 1 TO 120 SECONDS 


Features: — Compensated for am- 
bient temperature changes from —40° 
to 110° F .. . Hermetically sealed; not 
affected by altitude, moisture or other climate 
changes . . . Explosion-proof . . . Octal radio 
base . . . Compact, light, rugged, inexpensive 
. . . Circuits available: SPST Normally Open; 
SPST Normally Closed. 


PROBLEM? Send for “Special Problem Sheet” 


REGULATORS 










AMPERITE 


hea 


Amferite REGULATORS are the simplest, lightest, cheapest, 
and most compact method of obtaining current or voltage regu- 
lation . . . For currents of .060 to 8.0 Amps . . . Hermetically 
sealed; not affected by altitude, ambient temperature, 
humidity. Write for 4-page Illustrated Bulletin 


| a Vad CO., 561 Broadway, New York 12,N.Y 


A 
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Irvington Varnish & Insulator Co., Irving 
ton 11, N. J. 

Mica Insulator Co., Dept. 24, P. O. 
1076, Schenectady 1, N. Y. “Empire.” 

Mitchell-Rand Insulation Co., 51 
Murray, New York 7, N. Y. 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. Jd 
“*Natvar.”’ 

National Vulcanized Fibre Co., Wilming 
ton 99, Del. “Peerless.” 

Schweitzer Paper Co., Chrysler Bldg., 
New York 17, N. Y 


| PAPER, TRACING. See Tracing 
Cloth and Paper. 
PERMANENT MAGNETS. See Mag- 


Permanent. 


PHOSPHOR BRONZE 
(Rod, Sheet, Tubing, Wire) 

American Brass Co., Waterbury 88, Conn 
**Anaconda.”’ 

Bridgeport Brass Co., Bridgeport 2, Conn. 

Chase Brass & Copper Co.. Inc., Water- 
bury 91, Conn. 

Mallory & Co., Inc., P. R., Indianapolis 6, 
Ind. 

Phosphor Bronze Smelting Co., 2200 
Washington Ave., Philadelphia 46, Pa. 

Brass, Inc., 


**Elephant.”’ 

Revere Copper 230 Park 
Avenue, New York 17, N. Y. 

Riverside Metal Co., Riverside, N. J. 

Scovill Mfg. Co., Waterbury 91, Conn 

Seymour Mfg. Co., Seymour, Conn. 


nets, 


PHOTOELECTRIC CELLS AND 
TUBES 

General Electric Co., Electronic Dept., 
Thompson Rd., Syracuse, N. Y. 

Selenium Corp. of America, 2160 E. Im- 


perial Highway, El Segundo, Calif. 


| PHOTOELECTRIC CONTROLS 


| 
| 
| 
| 
| 


| 





| 
| 


| General Industries Co., 


General Electric Co., Electronics 
Thompson Rd., Syracuse, N. Y. 

Leach Relay Co., 5915 Avalon Blvd., 
Angeles 3, Calif. 

Mercoid Corp., 4223 W. Belmont Ave.. 
Chicago 41, Ill. ‘*Visaflame.”’ 

Sigma Instruments, Inc., 60 Ceylon, Boston 


21, Mass. 
Westinghouse Electric Corp., P. 0. Box 
582 
> a 


Dept., 


Les 


868, Pittsburgh 30, Pa. 

Weston Electrical Instrument Corp., 
Frelinghuysen Ave., Newark 
**Photronic.”* 


PIEZOELECTRIC UNITS. See Crystal 
Units. 


PILES, CARBON RHEOSTAT. See 
Carbon & Graphite. 
PINS, COTTER AND LOCK. See 


Fasteners. 


PLASTIC MOLDING MATERIALS 


Cellulose Acetate (A) 
Ethyl Cellulose (B) 
Melamine Formaldehyde (c) 
Methyl Methacrylate (D) 
Phenol Formaldehyde (E) 
Polystyrene (F) 
Polyamide (Nylon) (G) 
Polyethylene (H) 
Urea Formaldehyde (J) 
Vinyl Alcohol (K) 
Vinyl Acetal (L) 
Vinyl Chloride Acetate (M) 
Vinylidene Chloride (N) 
Polytetrafluorethylene (P) 
Allyl Resin Q 


(Q) 

Plastics Div., 
New York 20, 
**Laminac,”’ ‘‘Melmac,” 


American Cyanamid Co., 
30-36 Rockefeller Plaza, 
N. Y. “Beetle,” 


“*‘Melurac,”” ‘“‘Urac’’ (CJ) 

Bakelite Corp., Unit of Union Carbide & 
Carbon Corp., Dept. 45, 30 E. 42nd, 
New York 17, N. Y. (EFJM) 

| du Pont de Nemours & Co., Inc., FE. 1 

| Plastics. Room 135, Arlington, N. J 
(ADGHKP) “*Lucite,*’ **Polythene,”’ 
**Teflon.’’ 

Durez Plastics & Chemicals, Inc., 67 
Walck Road, North Tonawanda, N. Y 
(E) Casting Resins) 

General Electric Co., Section I-15, Plas- 
tics Div., Chemical Dept., 1 Plastics 
Ave., Pittsfield, Mass. 

Goodrich Chemical Co., B. F., Dept. I-7, 
Rose Bidg., Cleveland 15, Ohio, “‘Geon,’ 
“Kriston’’ (MQ) 

Monsanto Chemical Co., Plasties Div., 


Springfield 2, Mass. ‘‘Cerex,”’ ‘“Lustron,”’ 


“*Fibestos,”’ **Nitron,” **Resimene,”’ 
**Resinox,”” “‘Styramic’’ (ACEFL) 
Plaskon Div., Libbey-Owens-Ford Glass 


Ca., 2137 Sylvan Ave., Toledo, Ohio (CJ) 


PLASTICS CUSTOM MOLDERS 
EXTRUDERS 

American Insulator Corp., New Freedom, 
Pa. **Aico.”’ 

Barber-Colman Co., Rockford, Ill. 


and 


Chicago Molded Products Corp., 1024 N. 
Kolmar Ave., Chicago 51, Ill. 
Commercial Plastics Co., 201 N. Wells, 


Chicago 6, Ill. 

Consolidated Molded Products Corp., 309 
Cherry, Scranton 2, Pa. 

Electric Auto-Lite Co., Bay Mfg. Div., Bay 
City." Mich. 

Federal Telephone and Radio Corp., Dept. 
F-116, 67 Broad, New York 4, N. Y. 

General Electric Co., Section I-15, Plastics 
Div., Chemical Dept., 1 Plastics Ave., 
Pittsfield, Mass. ‘“Textolite.” 

Dept PL, Elyria, 

Ohio. 


Hopp ame Ine., 460 W. S4th, New York 
1, ° ° 
Irvington ee & Insulator Co., Irvin;- 


ton ll, N. J. 
Kurs-Kasch, Ine., 1419 8. 


Broadway, 
Dayton 1, Ohio. 


Midwest Molding & Mfg. Co., 3838 NW, 
Whipple, Chicago 12, IIL. 

Northern Industrial Chemical Co., 17-11 
Kikins, South Boston 27. Mass. 

Plastic Insulator Co., Inc., 369 Lexington 
Ave., New York 17, N. Y. 

Richardson Co., Melrose Park, I'l, 
**Insurok.*’ 


Rogan Brothers, 2001 8. Michigan Ave., 
Chicago 16, IIL. 

Synthane Corp., 2 River Road, Oaks, Pa. 

Watertown Mfg. Co., 700 Echo Lake Rd., 
Watertown, Conn. 

PLASTICS—LAMINATED 
FABRICATORS : 

Barber-Colman Co., Rockford, Ill. 

Chicago Molded Products Corp., 
Kolmar Ave., Chicago 51, , 

Continental-Diamond Fibre Co., 
13, Delaware. 

Electric Auto-Lite Co., Bay Mfg. Div., Bay 
City, Mich. 

Formica Insulation Co., 4638 Spring Grove 
Ave., Cincinnati 32, Ohio. 


1024 N 
Newark 


General Electric Co., Section I-15, Pla 
ties Div., 1 Plastic Ave., Pittsfield, 
Mass. 

General Industries Co., Dept PL, Elyria, 
Ohio. 


Hopp Press, Inc., 460 W. 34th, New York 
, 


Husite Div., The Husite Liberty Mica Co., 
171 Camden St., Boston 18. Mass. 


Kurs-Kasch, Inc., 1419 8. Broadway, 
Dayton 1, Ohio. 

Midwest Molding & Mfg. Co., 833 N. 
Whipple, Chicago 12, Ill. 

Northern Industrial Chemical Co., 7-11 
Elkins, South Boston 27. Mass. 

Plastic Insulator Co., Ine., 369 Lexing 
ton Ave., New York 17, N. Y. 

Richardson Co., Melrose Park, Iii 


“*Insurok.”’ 


Rogan Brothers, 2001 8. Michigan 
Chicago 16, Ill. 
Synthane Corp., 2 River Road, Oaks, Pa 


PLASTICS, LAMINATED (Sheets, 
Rods & Tubes) 

Baer Co., N. S., 7-11. Montgomery, Hil! 
side, N. J 
Bakelite Corp., 
Carbon Corp., 


New York 17, 


Ave 


Unit of Union Carbide & 
Dept. 45, 30 E, 421 
ss 


Continental-Diamond Fibre Co., Newark 
13. Delaware. 
Durez Plastics & Chemicals, Inc., 67 


Walck Road, North Tonawanda, N. Y. 
Formica Insulation Co., 4638 Spring Grove 
Ave., Cincinnati 32, Ohio. 
General Electric Co., Section I-15, Plastics 


Div., Chemical Dept., 1 Plastics Ave 
Pittsfield, Mass. ‘“Textolite.”’ 
Insulation Manufacturers Corp., 565 W 
Washington Blivd., Chicago 6, Ill. 


Mica Insulator Co., Dept. 24, P. O. Box 
1076, Schenectady 1, N. Y. ‘*‘Lamicoid."’ 


Monsanto Chemical Co., Plastics Div 
Springfield 2, Mass. 

National Vulcanized Fibre Co., Wilming 
ton 99, Del. ‘‘Phenolite.”’ 

Richardson Co., Melrose Park, Ill 
“*Insurok.”’ 


Synthane Corp., 2 River Road, Oaks, Pa 
Westinghouse Electric Corp., P. O. Box 
968, Pittsburgh 30, Pa. ‘‘Micarta.”’ 


PLATING GENERATORS. See 
Motors and Generators. 


PLATINUM and PLATINUM PROD- 
UCTS (See also Contacts) 
er * Co., Inc., 113 Astor, Newark 5 


Brainin Co., C. 8., 233 Spring, New York 
- mM. &. 

General Plate Div., Metals and Controls 
Corp., Attlebero, Mass. 

—. oe 82 Fulton, New York 


Makepeace Co., D. E., Attleboro, Mass 


Wilson Co., H. A., 105 Chestnut, New 
ark 5, N. J. 

PLIERS 

Klein & Sons, Mathias, 3200 Belmont 
Ave., Chicago 18, Ill 


PLUGS and CAPS, ATTACHMENT 
Allied Electric Products, Ine., 76 Coit 
Irvington, N. J. ‘‘Spring Action.” 
Jeneral Electric Co., Section A61-522 
Appliance & Merchandise Dept., Bridge 

port 2, Conn. 
Solar Electric Corp., Warren. Pa. 


PLUGS, EXPANSION 
Hubbard Spring Co., M. D., 
Ave., Pontiac 12, Mich. 


PLUGS, JACKS, RECEPTACLES and 
SOCKETS, RADIO 

Alden Products Co., Brockton 64P, Mass 

Federal Telephone and Radio Corp., Dept 
F-116, 67 Broad, New York 4, N. ¥ 

Johnson Co., E. F., Waseca, Minn. 

Howard B. Jones Div., Cinch Mfg. Corp 
2460 W. George, Chicago 18, Ill. 

Millen Mfg. Co., Inc., James, 150 Ex 
change. Malden, Mass. 

Mines Equipment Co,, 4223 Clayton Ave. 
St. Loulis 10, Mo. 


PLUGS and RECEPTACLES, POWER 

Arrow-Hart & Hegeman Electrie Co., 103 
Hawthorne, Hartford, Conn. 

Mines Equipment Co,, 4228 Clayton Ave., 
St. Louls 10, Mo. 
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(Single units or ganged as illustrated) 


NEW! Fairchild’s mew Linear single-turn Potentiometers are small 
precision instruments—that out-perform conventional potentiom- 
eters. Sustained accuracy and long service are assured by Fairchild 
construction that includes contacts composed of gold, platinum and 
silver alloys. Performance includes a guaranteed linearity accurate 
10 0.15% (2” size); 0.1% (3” size) ... less than one ounce-inch 
torque and 4 or 5 watt power dissipation... 100 to 100,000 ohm 
resistance range... single or ganged flexibility ...351° and 355° 
angles of electrical rotation. Available in 2” and 3” sizes. Engi- 
neered for quantity production. For further information address: 
Dept. ‘E’, 88-06 Van Wyck Boulevard, Jamaica 1, New York. 


CAMERA 
AND INSTRUMENT CORPORATION 


“WE MOLD OR FABRICATE 
PLASTICS, BOTH PARTS 
AND ASSEMBLIES.” 


PLASTIC INSULATOR CO., INC. 


369 Lexington Ave., New York 17, N. Y. { 
PLANT: PLAINFIELD, N. J. AShland 4-6137 


HIGHEST QUALITY 
FOR 48 YEARS 


Kester engineers will gladly 
assist you in working out any 
flux or solder problem. Write 
fully, without obligation. 


KESTER SOLDER COMPANY 


4209 Wrightwood Avenue, Chicago 39, Illinois 
Eastern Plant: Newark, N.J. Canadian Plant: Brantford, Ont. 
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| 3 RELY ON 
Sad ) 
e WN 
HEIDE 


CHACE ; 


THERMOSTATIC 
Tite eS 


Trumbull Manufacturing Company's ‘‘Multi- 
Breaker” Service Centers offer convenience, 
economy and safety. Installation anywhere within 
easy reach of the housewife permits restoration 
of service by simply resetting. Compact, un- 
complicated, modestly priced. Central location 
reduces wiring cost. Expense, annoyance of fuse 
replacements and delay eliminated. Multi- 
Breakers prevent electrical shock and fires caused 
by short circuiting of fuses. Tamper-proof, 
calibration sealed at factory, guarded against 
dangerous practice of over-fusing or bridging 
with pennies or wires. And finally, handle cannot 
be held closed so long as short circuit or overload 
exists. Of course, Chace Thermostatic Bimetal is 
the actuating element, the heart of this efficient 
modern mechanism — as it is in so many reliable 
temperature responsive devices in laboratory, 
factory and home. 


wu. €HAGCEco 


et Manufacturers f 
Thermostatic Bimetals 


1608 BEARD AVE en 2 2 Ol ee eee 











LEKRAFT 


FRACTIONAL H. P. 


SUT ACD) @ 
ELE KRAFT wanuracturinc 6 oF 


8 ACKERMAN AVENUE, CLIFTON, N. J. 





PLUNGERS, DASHPOT. Bee Oarun. 
& Graphite 


| PORCELAIN. See Ceramics. 
POSTS, BINDING 
Chase Brass & Copper Co., Inc., Water- 
bury 91, 
Milien Mfg. » *Co., Inc., James, 150 Ex 
change, Malden. Mass. 


| POTTING COMPOUNDS. 


POTENTIOMETERS. See Rheostate 


See Oe 
ment; Wax and Compounds. 


POTS and LADLES, MELTING 

Electric Soldering Iron Co., Inc., 2846 
W. Elm, Deep River, Conn. 

General Electric Co., Section E607-12, 
Apparatus Dept., Schenectady 5, N. Y. 
Sta-Warm Electric Co., Dept. 8S, 565 N. 
Chestnut, Ravenna, Ohio. 

Vulean Electric Co., Danvers 2, Mass. 


| POWDERED METAL PRODUCTS 





(See also Bearings and Bushings; 
Contacts) 
—— Tungsten Corp., 544—89th, Union 


Detroit 31, 
Gibson Electric Co., 8349 Frankstown Ave., 
Pittsburgh 21, Pa. 


— Bronze Co., 570 Mill. New Castle, 
Mallory Co., Ine., P. R., Indianapolis 


Moraine Products Division, General Motors, 
Dayton, Ohio. 

Moulded Metals Co., Inc., 32 Sunset Ave. 
Watertown, Conn. 

Stackpole Carbon Co., St. Marys, Pa 
(Iron Cores) 


POWDERS, METAL 


Chrysler Corp., Amplex Div., 
Mi 


New Jersey Zine Co., 16¢ Front, New 
York 7, N. Y. (Brass, Bronze, Copper 
and Zinc) 


POWER SUPPLY UNITS, RECTIFIER 

American Television & Radio Co., St. 
Paul 1, Minn. “ATR.” 

Federal Telephone and Radio Corp., Dept 
F-116, 67 Broad, New York 4, N. Y. 


Mallory & Co., Ine., P. R., Indianapolis 
, Ind 
PRE-FINISHED METALS. See Steel, 


Commercial Grades and Forms 


PRESSES, HYDRAULIC 

Denison Engineering Co., 1199 Dublin 
Road, Columbus 16, Ohio. ‘‘HydrOILics,” 
“Multipress,” ‘“Multi-Units.” 


Hydraulic Press Mfg. Co., 1004 Marion 
Rd., Mount Gilead, Ohio. ““HPM,” 
“Fastraverse.”” 


Lake Erie Engineering Corp.. 878 Wood- 
ward Ave., Buffalo 17, N. Y. 


PRESSES, PUNCH 


Black & Webster, Inc., Dept. ES, 126 
Massachusetts Ave., Boston 15, Mass. 

PRINT MACHINES, Black, Blue, 
Brown, White 

Ozalid Div., General Aniline & Film 
Corp., Dept. 85, Johnson City, N. Y 

PULLEYS, V-TYPE. See Drives, V 
Belt. 

PUMPS 

Gast Mfg. Corp., 135 Hinckley St., Benton 
Harbor, Mich. (Vacuum) 


PUSH BUTTON STATIONS 

Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorne, Hartford, Conn. 

Euclid Electric & Mfe. Co.. The, 1835 
Charadon Rd., Buclid 17, Ohio. 
General Electric Co., Section a 12, 
Apparatus Dept., ———_ 5, N. Y. 

Micro Switch Corp., Freepo Til. 

National Acme Co., 170 E. E. sist, Cleve- 
land 8, Ohio. *‘Nameo.”’ 

Square D Co., 4041 N. Richards, Mil- 

Co., Plainville, 


waukee 12, Wis. 
Trumbull Electrie Mfg. 
Conn. 
Westinghouse Electric Corp., P. 0. Boz 
868, Pittsburgh 80, Pa. 


| PYROMETERS, POTENTIOMETER 


| Lewis Engineering Co., Naugatuck, 


Bristol Company, 153 Bristol Rd., Water- 
bury 91, Conn. a 
in. 


| Minneapolis-Honeywell Regulator Co., 2685 


Fourth Ave., 8., Minneapolis 8, Minn. 


REACTORS. See Transformers 


RECEPTACLES. See Plugs and Re- 
ceptacles; Sockets and Receptacles; 
Plugs, Jacks, etc. 


RECTIFIERS, DRY METALLIC 
Cambridge Thermionic Corp.. 453 Concord 
=. Cambridge 88, (Copper 


) 

Electronic Rectifiers, Inc., 
8t., Indianapolis 2, Ind. (Magnesium 
Copper Sulphide) “‘Lektran.” 

Fansteel Metallurgical Corp., Rectifier 
Div., North Chicago, Ill. (Selenium) 


737 N. East 


Federal Telephone and Radio Corp., Dept 
F- 116, 67. Broad, New York 4, N. Y 


(Selenium) 3 
Generali Kiectric Co., Section A6:-522 
Appliance & Merchandise Dept., Bridge 


port 2, Conn. (Copper Oxide, Selenium 
“Tungar.’ 

Mallory Go Co., Inc., P. R., Indianapolis ¢ 
Ind. (Magnesium Copper Sulphide) 

Radio Receptor Co., Inc., Dept. 8-38 
W. 19th, New York 11, 'N. Y. (Selenium 
**Selectron.’ 

Selenium Corp. of America, 2160 E. Im 
perial Highway, El Segundo, Calif 
sunanenee whectrie | Corp. 0. Bo 

West: se ectric . P. 
$68, Pittsburgh 30, Pa. (Copper Oxide 
**Rectox. 


RECTIFIERS, MEROURY Ai ARC 
D 
Federal Telephone ane = at’ x rent 


F-116, 67 Broad, . 
General Electric Co., Section feo! 7-12 
Apparatus Dept., Schenectady ee 


Westinghouse Electric Corp., P. 0. Bo: 


868, Pittsburgh 30, Pa 


REELS, CORD 
Vacuum Cleaner Corp. of Anette. 1724 
W. Indiana Ave., Philadelphia 82, P: 


REGULATORS, MOTOR SPEED. 
Controllers, Motor. 


REGULATORS, TEMPERATURE. 
Thermostats. 


See 


See 


REGULATORS. VOLTAGE. See als 
Transformers, Variable-Voltage 
Burlington Instrument Co,, 515 Fourth 

Burlington, Iowa. 
Federal Telephone and Radio Corp., Dep: 
F-116, 67 Broad, New York 4, N. Y 
General Electric Co., Section E607-12 
Apparatus Dept., Schenectady 5, N. Y 
R-B-M Division, Essex Wire Corp., Dep 
D-6, Logansport, Ind, 


Raytheon Mfg. Co., 190 Willow, Waltham 
54, Mass. 

Bola Electric Co., 2525 Clybeurn Are 
Chicago 14, Ill 


Ward Leonard Electrie Co., 84 South 


Mount Vernon, N. Y 


RELAYS and CONTACTORS 

Adams & Westlake Co. Elkhart, Ind 
(Mercury) ‘“‘Adlake. 

Allen-Bradley Co., 1816 8. Second. MU 
waukee 4, Wis 

Allied Control Co, Inc., 2 Hast End Ave 
New York 21, me 

American Gas Accumulator Co., 102! 
Newark Ave., Elizabeth, N. J. “Aga 

Amperite Co., 561 Broadway, New York 
12, N. Y. (Delay, Thermostatic Metal 
Bulb Type) 

Arrow-Hart & Hegeman —- Ce., 


Hawthorne, Hartford, Cénn. 

Automatic Electric Mfg. Ce., 60 State, 
Mankato, Minn. 

Barber-Colman Co., Kockferd, Ill. 

Clare & Co., C. P., 4719 W. Sunnyside 
Ave., Chicago 30, Ill (Mercury 4 
Micro-adjustment) 

Cramer Co., BR. W., River 8t., Center 
brook, Conn. (Time Delay) 

Davis & Co., Dean W., 1006 Firs 
Kentland, Ind. 

Durakool Inc., 1010 N. Main, Elkhart 
Ind. ( ercury) 

Edison, Inc., Thomas A., Instrument Div 


48 Lakeside Ave., West Orange, N. J 
(Therma!) 
Electric Auto-Lite Co., Tolede 1, Ohio 
Federal Telephone and Radio » Dept 
F-116, 67 Broad, New York oN. Y 
General’ Electric Co., Section §607-1 
Apparatus Dept., Schenectady ~~ © 
Guardian Electric, 1627 G@ W. Walnut 
Chicago 12, Il. 
Haydon Mfg. Co., Inc., 2500 Forest 
Forestville, Conn. (Time Delay) 
Jefferson Electric Co., Bellwood, Ill. 
Leach Relay Co., 5915 Avalon Bivd., 
Angeles 3, Calif. (Electronic) 

Mercoid Corp., ry W. Belmont Are 
Chicago 41, Il. 

Phillips Control Corp., 612 N. Michigan 
Ave., Chicago, Til. 

Potter & Brumfield Sales Co., 549 W 
Washington Blvd., Chicago 6, 

R-B-M Division, Essex Wire Corp.. Dept 
D-6, Logansport, 

— — Ine., 60 Ceylen, Boston 


lat 


Strthere Dunn, Inc., 146-156 N. 15th, 
Philadelphia 7, Pa. ( 
Trumbull Electric Mfg. Co., Plainville. 


Conn. 
Ward Leonard Electric Co., 84 South 8., 
Mount Vernon, N. Y 
Westinghouse Electrie Corp., P. ©. Ber 
868, Pittsburgh 80, Pa. (Time Delay) 
Weston Electrical Instrument Cup. 582 
Frelinghuysen Ave., Pens N. J 
Zenith Electric Co., is? Ww. Walten, Chi- 
cago, TL 


REMOTE CONTROLS. See Push But 
ton Stations; Relays and Oon 
tactors; Switches. 


RESISTANCE ALLOYS 


Driver Co., Wilbur B., 150 Riversiie 
Ave., Newark 4, N. J. 

Driver-Harris Co., Harrison, N. / 
“‘Chromax,”” ““Nichrome. ’ 

— Mfg. Co., Detroit 8, Mich 


See 


RESISTANCE HEATING UNITS. 
Heating Elements & Units. 
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The Publix Economy 
BRUSH HOLDER 






a 
. 


MAN 






a3 


360° clamping surface; 
clamps in any position 


Eliminates close stud tolerance; 
no stud marring 
Strong, long-wearing ; 
ogs stamped brass construction 


Low Initial Cost... Low Maintenance Cost. 
Send for folder with descriptive engineering data. 


La 
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REALLY STURDY 
BLOWER WHEELS 


... Because of the | | 
PATENTED | 
CONSTRUCTION 


' 
The steel inlet, back plate | 
f 











Brush holders made to specifications. 


Publix Metal Products, Inc. 


100 Sixth Avenue, New York 13, N. Y. 













discs and slots are die cut 
to insure exact spacing 
of the blades, which are 
formed in pairs toincrease 
rigidity. 

A machined aluminum 
hub is riveted to the back 
plate, then the blades in- ) 
serted into the slots. . | 
Each pair of blades are i} 
spot welded to the back i | 
plate. The inlet disc is a 
then pressed down over | 
the tips of the blades, 
which are bent against 
the inherent spring of the ; | 
steel and then rolled flat ) 
against the inlet disc. 
Because of this construc- 
tion JANETTE WHEELS 1 
have given universal satis- i 
faction to blower manu- 
facturers for over 20 years. 


Why Not USE Them 
In YOUR BLOWERS? 


ASK FOR BULLETIN No. 24-1 


ILSCO ELECTRICAL CONNECTORS 


THEY’VE GOT EVERYTHING! 


SIMPLICITY CERTAINTY 
No special tools. Installed for keeps. 








APPROVED STRENGTH 
Underwriters’ and Six times more than 
Canadian. required. 

ACCEPTANCE 
Used everywhere! 
Write for 48-page Illustrated Catalog 


ILSCO COPPER TUBE & PRODUCTS, Inc. 


Cincinnati 27, Ohio 


POWREX MERCURY SWITCHES 


Proven Dependability Since 1929 












Complete range 

of designs and 

capacities up to 
30 amperes. 












Write for 
Bulletin M10 










POWREX SWITCH COMPANY 
P. O. Box 206, Watertown 72, Mass. 
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Text Lower 


This LECTRO-MAX 


| Model No. 15 Fan Motor 





Specially Designed t.. Power and Long 
Life en Quiet 16” Ventilating Fans... 


LABORATORY TESTS by leading fan manufactur- 
ers show that this LECTRO-MAX Model No. 15 Fan 
Motor outperforms similar units. LECTRO-MAX meth- 
ods of precision craftsmanship and quality produc- 


tion provide the reason. 


COMPARE THESE 
MODEL NO. 15 
SPECIFICATIONS 


@ Oilite Sleeve Bearings 
@ Standard %” Shaft 


@ AC Current — 60 
Cycle only —115 Volt 


@ Dynamically Balanced 
Armature 


@ Quiet, Smooth Operation 


@ 4-Pole, 1/15 h.p., 
shaded pole 


PROMPT DELIVERY of your 
orders for Model No. 15 
Motor. Inform us regard- 
ing your requirements. 








GENEVA 

















298 











DEVELOPING 1/15H.P., 
and a speed of 1625 
r.p.m., LECTRO - MAX 
Model No. 15 is designed 
exclusively for fan duty. 
It is particularly adapted 
for unit heaters, replace- 
ment furnace fans, ex- 
pansion coolers, window 
ventilators in which 16” 
fans are used. 


The case of Model No. 15 
is baked enameled in a 
choice of attractive col- 
ors. Available with pro- 
jecting housing studs for 


ee" guards. 


ILLINOIS 


CUSTOM BUILT FRACTIONAL H. P. MOTOR UP TO 1/15 H. P. 





RESISTANCE LINE CORDS 

General Electric Co., Section A61-522, 
wy & Merchandise Dept., Bridge- 
port 


Ohmite Mfg. <7 4805 Flournoy, Chicago 
44, lll. *“‘Cordohm.’’ 


RESISTANCE WIRE. 
sistance. 


See Wire, Re 


RESISTORS, INSTRUMENT and 
RADIO 

Allen-Bradley Co., 1816 8. Second, Mil- 
waukee 4, Wis. 

Amperite Co., 561 Broadway, New York 12, 
N. Y. (Bulb Type) 

Clarostat Mfg. Co., Ine., 285 N. 6th, 
Brooklyn, N. Y¥ 

Electrical Reactance _Corp., Franklin 
ville, N. Y. “Hi- 

Gardwick, Hindle, Inc., Newark 5, N. J. 

Hartford Element Co., Inc.. 276 Windsor, 
Hartford 5, Conn. 


international Resistance Co., 401 N. Broad, 
Philadelphia 8, Pa. 


| Mallory & Co., Inc., P. R., Indianapolis 


6. Ind. 

Ohio Carbon Co., 12508 Berea Rd., 
Cleveland 11, Ohio. 

Ohmite Mfg. Co., 4805 Flournoy, Chicago 
44, ML “Brown Devil,” “Corrib,” 
“Dividohm,”’ “Rite Ohm,”’ “‘Wirewatt.”’ 
Resistors, Inc., 2247 Indiana Ave., Chi- 
cago 16, Ill, 

Sprague Electric Co., North Adams, Mass 
**Koolohm.’’ 

Stackpole Carbon Co., St. Marys, Pa. 

Tuttle & Co., H. W., Adrian, Mich. 
(Strip) 

Ward Leonard Electric Co., 84 South, 
Mount Vernon, N. Y. 

Weston Electrical Instrument Corp., 682 
Frelinghuysen Ave., Newark 5. N. J. 


RESISTORS, POWER CIRCUIT 

Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. 

Consolidated Sewing Machine & Supply 
Co., 1115 Broadway, New York 10, N. Y 
Foot & knee controled) 


enrtet eee Corp., Franklinville, 
_ a oe. 
General Electric Co., Section E607-12, 


Apparatus Dept., Scheneciacy 5, N. Y 

{nternational Resistance Co., 401 N. Broad, 
Philadelphia 8, Pa. 

or os Co., Inc., P. R., Indianapolis 
, Ind. 

Cee ts. Co., 4805 Flournoy, Chicago 


Kesistors, Inc., 2247 Indiana Ave., Chi- 
cago 16, Tl. 

Sprague Electric Co., North Adams, Mass 
‘‘Koolohm,”” ‘‘Megomax.’’ 

Ward Leonard Electrie Co., 


34 South, 
Mount Vernon, N. Y 


RHEOSTATS, INSTRUMENT and 
RADIO 

Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis 

Amperite Co., 561 Broadway, New York 
12, N. Y. (Bulb Type) 

Clarostat Mfg. Co., Inc., 285 N. 6th, 
Brooklyn, N. Y. 

Euclid Electric & Mfg. Co., 1335 Chardon 
Rd., Cleveland 17, Ohio. 

Fairchild Camera & Instrument Corp., 
te) + 88-06 Van Wyck Blvd., Jamaica 
ep ° 

Hardwick, Hindle, Inc., Newark 5, N. J. 

International Resistance Co., 401 N. Broad, 
Philadelphia 8, Pa. 

a & Co., Inc., P. R., Indianapolis 
6 d. 

oa ee Co., 4805 Flournoy, Chicago 
4 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y 


RHEOSTATS, POWER CIRCUIT 
Allen-Bradley Co., 1316 8. Second, Mil 
waukee 4, Wis. 

Electrical Manufacturing Co., Lake at 
Fourth, Racine, Wis. (Foot & Knee 
Control) 

General Electric Co., Section E607-12, 
Apparatus Dept., Schenectady &, N. Y. 

International Resistance Co., 401 N Broad 
Philadelphia 8, Pa. 

National Electric Controller Co., +309 
Ravenswood Ave., Chicago, [Il 

Coats te. Co., 4805 Flournoy, Chicago 
44 


Rex Rheostat Co., Baldwin, L. I.. N. Y. 
Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. : 


RINGS, COLLECTOR 

Hillsdale Commutator Co., Hillsdale, Mict. 

Makepeace Co., D. E., Attleboro, Mass 
(Precious Metal) 

Wesche Electric Co., B. A., 1626-15 Vine, 
Cincinnati 10, Ohio. **Welco.”” 

Wilson Co., H. A., 105 Chestnut, Newark 
5, N. J. (Precious Metal) 


RINGS, RETAINER and SNAP 

Cuyahoga Spring Co., 10270 Berea Road, 
Cleveland 2, Ohio. ‘Snap Clip.” 

Garrett Co., Inc., George K., 1421 Chest- 
nut, Philadelphia 2, Pa. 

—— Lock Washer Co., Newark 5, 


Waldes Kohinoor, Ine., 47-10 Austel Place, 
Long Island City 1, N. Y. ‘‘Truare.” 


RIVET SETTING MACHINES 

Chicago Rivet & Machine Co., 9609 W. 
Jackson Blvd., Bellwood. Tl 

Milford Rivet & Machine Co., 871 Bridge- 

port Ave., Milford, Conn. 






ELECTRICAL MANUFACTURING 





RIVETS. See Fasteners. 


ROLLER BEARINGS. 
Ball and Roller. 


ROTARY CONVERTERS. See 


Motors and Generators. 


RUBBER and RUBBER PRODUCTS 

Goodrich, B. F., Dept. EM-17, Akron 
Ohio. 

United States Rubber Co., 1230 Avenu: 
of the Americas, New York 20, N. Y. 


See Bearings 


SAWS, COMMUTATOR. See Com 
mutator Saws and Slotters. 


SCREW DRIVERS, PORTABLE. Se 
Tools, Portable. 


SCREW-DRIVING MACHINES 
Rumac Mfg. Co., 24 E. 21st, New York 
10, N. Y¥. 


SCREW MACHINE PRODUCTS (See 
also Fibre; Plastics 

All-Metal Screw Products Co., in. » Dept 
EL, 33 Greene, New York 13, Y. 

Linden & Co., Inc., 70 Baker, paselies. 
R 


a ‘ 
Milford Rivet & Machine Co., 871 Bridge 
port Ave., Milford, Conn. 
National Acme Co., 170 E. 181st, Cleve- 
land 8, Ohio. 
Peck Spring Co., Plainville, Conn. 
Bcovill Mfg. Co., Waterville Screw Prod 
ucts Div., Waterville 48, Conn. 


SCREWS. 


SEALS and TERMINALS, HER- 
METIC. 
Stupakoff Ceramic Mfg. Co., Latrobe, Pa 


SEALING COMPOUNDS. See Ce 
ment; Waxes and Compounds. 


SEALS, OIL and GREASE 
Garlock Packing Co., Palmyra, N. Y 


**Klosure.’ 
Gits Bros. Mfg. 1940 8. Kilbourn 


Ave., Chicago 23, Orin 
SELECTOR SWITCHES. See Switches. 


SELENIUM RECTIFIERS. See Recti- 
fiers, Dry Metallic. 


SEQUENCE CONTROLS. See 
Switches; Timers. 


SHAFTING, FLEXIBLE. See Flexible 
Shafting. 


SHEETS, ELECTRICAL. 
Electrical. 


SHUNTS, INSTRUMENT. See Instru- 
ments and Accessories. 


SIGNAL LIGHT ASSEMBLIES. See 
Lights, Pilot and Indicator. 


SILK, VARNISHED. 
insulating. 


SILVER and SILVER ALLOYS (See 
also Contacts) 
(For Solder, see Brazing Alloys, Silver) 
ae 6 Co., Inc., 118 Astor, Newark 5, 


Brainin Co, C. 8., 288 Spring, New 
ork 13, N. Y. 
Fansteel Metallurgical Corp., North Chi- 


cago, 
General Plate Div., Metals and Controls 


Corp., Attleboro, Mass. 
Handy 4. Harman, 82 Fulton, New York 


Makepeace Co., D. E., Attleboro, Mass 
> Co., Ine., P. B., Indianapolis 
» In 


SLATE 
Portland-Monson Slate Co., Portland, Me 


SLEEVE BEARINGS. 
and Bushings. 


SLEEVING, SATURATED. See Tubing 
& Sleeving, Varnished. 


SLEEVING and TAPE, ASBESTOS 

Insulation Manufacturers Corp., 566 W 
Washington Bivd., Chicago 6, Ill. 

Mitchell-Rand Insulation Co., Ine., 51 
Murray, New York 7, N. Y. 


SLIDE RULES, CALCULATING 
Keuffel & Esser Co., Hoboken, N. J. 


SLOT INSULATION. See Fabrics, 
Insulating; Mica; Paper, Insulating; 
Tubing & Sleeving, Varnished. 


SLOTTERS, MICA. See Commutator 
Saws and Slotters. 


SOCKET SCREW KEYS and 
WRENCHES 

Holokrome Screw Corp., Hartford 10, Conn. 

Standard Pressed Steel Box 594, 
Jenkintown, Pa. ‘‘Hallowell.’’ 


SOCKET SCREWS. See Fasteners 


(Serews, Set & Cap). 


See Fasteners. 


See Steel, 


See Fabrics, 


See Bearings 
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STROMBERG-CARLSON cases 


How to velax 


@ Photo Flash Control @ Instrument 
@ Television @ Radio e Electronics 
and Industrial Applications 

e Electrical Coil Windings 


The stringent requirements 
of a radio of distinction 
call for high calibre trans- 
formers and electrical coil 
windings. For superior 
quality and production, 
manufacturers use Dinion 
Transformers and Coils. 





Even if your suppliers are thousands of miles 
away, and you need parts and supplies right now 


let others do the worrying, but never you. 
DINION COIL COMPANY, ‘Ny * Sar Cae dice ify Air Riis . ‘ek get de avery in a matter 


of hours. 


Specialists in Difficult Designs 


Air Express goes coast-to-coast overnight, and 
speeds up to five miles a minute insure same-day 


PORTLAND MONSON SLATE CO delivery between many U.S. towns and cities. 
Ps ” ] oe on . , : . Ki 


Use it regularly, and you'll be paid off in greater 
customer satisfaction and smooth-running, efh- 
cient operation, To solve overseas shipping 


Quarriers O f problems, investigate fast, frequent, inexpensive 
Monson Slate International Air Express. 


for Electrical Purposes || Specify Air Express-its Good Business 
Natural, Black, Oil Finish 


© Low rates special pick-up and delivery in principal U S 
towns and cities at no extra cost. 


Quarries: ® Moves on all flights of all Scheduled Airlines. 
° e Air-rail between 22,000 off-airline offices. 
Monson, Maine oa 


e Direct air service to and from scores of foreign countries. 
Just phone your local Air Express Division, Railway Ex- 
press Agency, for fast shipping action . . . Write today for 


Schedule of Domestic and International Rates. Address 
4 ¢ E E i Cc FR A F T Air Express, 230 Park Avenue, New York 17. Or ask for it at 
any Airline or Railway Express Office. Air Express Division, 
WIRE Railway Express Agency, representing the Airlines of the U.S. 
STRIPPERS 


are the rich results of 20 

years of building and im- 
proving Wire Stripping Ma- 
chinery and solving the 
difficult problems of many 
large and well known pro- 
— everywhere—in War 
and in Peace. SES ==. GETS THERE Fi ST7—__ 
Every SPEEDCRAFT repre- ws R 
sents a pledge to develop F 
to the utmost the durabil- LE : —— Fastest delivery—at low rates 
ity and usefulness of con- i oe 
struction and design, and 65 |b 
the speed and quality of 

| production. 

Write for complete information — sending wire samples —no obligation. 


s. auto parts in Louisville had 
to get to Dallas fast. Picked up 
5 PM on 25th, delivered to con- 
signee 7 AM the 26th. 773 miles 
| —Air Express charge $15.96! 

1729 Eastham Ave. : » distanne i 
WIRE STRIPPER co., E. Cleveland, Ohio Other weights, any distance, simi 


larly inexpensive and fast’ 
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GENERATORS 
CONVERTERS 
DYNAMOTORS 
and other products 
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SPECIAL ac, vo 
& universa. MOTORS 




















For years our specialty has been the design and production 
of special units to meet the specific requirements of our 
many customers . . . not ordinary stock units, but motors, 
generators and other devices properly designed 
to do the right job the right way. Initiative and 
engineering skill plus the finest craftsmen have 
made ESCO the trade mark that signifies com- 
plete satisfaction in specially-designed electri- 
cal equipment. 
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HEXACON 


aa Seana 
SOLDERING 
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Follow the leaders — 
for rugged, heavy duty 
work or for light intri- 
cate work —HEXACON 
is the answer. One reo- 
son is ‘"Baolanced Heat"* 
which minimizes ele- 
ment burn-outs and tip 
replacements. Another, 
is lightweight. Litera- 
ture is available de- 
scribing the complete 
HEXACON line — screw 
tips and plug tips, from 
40: to 700 watts. 


HEXACON 
ELECTRIC CO. 


177 « 
Roselle Park, N J. 


MTEL 
eT (ae 
Sens 








SOCKETS and RECEPTACLES, 
INCANDESCENT LAMP 
Arrow-Hart & Hegeman Electric Co., 1vs 
Hartford, Conn. 
. Co., 1718 W. Hubbard. Chi- 
(Pilot) 


Section A61-522, 
Appliance & Merchandise Dept., Bridge- 
port 2, Conn. 

McGill Mfg. Co., Inc., Valparaiso, Ind. 
“*Levolier.”’ 

Mines Equipment Co., 4223 Clayton Ave., 
St. Louis 10, Mo. 


SOCKETS, FLUORESCENT. See 
Fluorescent Lamp Auxiliaries. 


General Electric Co., 


SOCKETS and ADAPTERS, RADIO 
See Plugs, Jacks, Receptacles, 
Sockets. 


SOLDER, SELF-FLUXING 
(For Silver Solders, See Brazim 
Alloys) 

Federated Metals Div. American Smelting 
& Refining Co., 120 Broadway, N. Y., 


Kester Solder Co., 4209 Wrightwood Ave., 
Chicago 89, Ill, “Aeid-Core,” “‘Rosin- 
Core. 


British Industries Corp., Dept. A, 315 
Broadway, New York 7, N. Y. 
Ruby Chemica! Co., 60 McDowell, Colum- 


bus 8, Ohio. 


SOLDERING COMPOUNDS 
(Fluxes, Paste, Liquid, Salts, etc.) 
Burnley Battery & Mfg. Co., Nerth East, 


Chase Brass & Copper Co.. 
bury 91, Conn. 

du Pont de Nemours, Inc., E. 
Chemicals Div. F5, 
Del. 

Kester Solder Co., 4209 Wrightwood Ave 
Chicago 89, Ill. 
Ruby Chemical Co., 60 McDowell, Co 

lumbus 8, Ohio. 


SOLDERING IRONS 


Inc., Water 


1., Rubber 
Wilmington 98, 


American Electrical Heater Co., Detroit 
2, Michigan 

Electric Soldering Iron Co., _ine., 2846 w 
Elm, Deep River, Conn. ‘‘Esico.* 


General Electric Co., Section E607-12, 
Apparatus Dept., Schenectady 5, N. Y 
“Calrod.”’ 

Hexacon Electric Co., 177 W. Clay Ave 
Roselle Park, N. J. 

Ideal Industries, Ine., 1008 Park Ave 
Sycamore, Ill. “Therme-Grip” Grip 


Stanley Electric, New Britain. Conn. 
Vulean Electric Co., Danvers 2, Mass 
“*Mercury.’’ 


SOLDERLESS CONNECTORS. See 
Connectors, Wire & Cable 


SOLENOIDS 

Davis & Co., Dean W., 1006 First, 
Kentland, Ind. 

Eastern Air Devices, Inc., 583 Dean, 


Brooklyn 17, N. Y. 
Electric Auto-Lite Co., Toledo 1, Ohio. 
General Electric Co., Section E607-12, 
Apparatus Dept., Schenectady 5, N. Y. 
Guardian Electric, 1627D W. Walnut St.. 
Chicago 12, Ill. 
Jefferson Electric Co., Bellwood, Tl. 
National Acme Co., 170 E. 13ist, Cleve- 
land 8, Ohio. ‘‘Nameo.” 


Phillips Control Corp., 612 N. Michigan 
Ave., Chicago, Ill. 
Chemicals Div. F-5, Wilmington 98, 

Struthers-Dunn, Inec., 146-150 N. 13th 
Philadelphia 7, Pa. 

7 Coast Electrical Mfg. Co., 10008 


. Main, Los Angeles 8, Calif. ‘Wesco.’ 


ame INDICATORS. See 
Tachometers. 


SPEED REDUCERS 
For Motorized Units, See Motors 
and Generators. 

Senate | Mfg. Co., 556 W. Monree, Chicago 

SPLICING GUM and TAPE. See 
Tape, Friction and Splice. 


SPOOLS, WIRE 


The Cleveland Welding Co., W. 117 & 
Berea Rd., Cleveland 7, Ohio. 

SPRINGS. COIL and FLAT 

Accurate Spring Mfg. Co., 3817 W. Lake, 
Chicago 24, III. 

American Steel & Wire Co., Cleveland, 
Ohio. ‘“‘USS.’’ 

Barnes Co., Wallace (Div. Associated 
Spring Corp.), Bristol, Conn. 


Cuyahoga Spring Co., 
Cleveland 2, Qhio. 

Garrett Co., Inc., George K., 1421 Chest- 
nut, Philadelphia 2, Pa. 

Gibson Co., William D. (Div. Associated 
Spring Corp.), 1800 Clybourn § Ave., 
Chicago 14, Tl. 

Hubbard Spring Co., 
Ave., Pontiac 12, Mich. 

Hunter Pressed Steel Co., 


10270 Berea Road, 


, 525 Central 


Lansdale, Pa. 


Illinois Coil Spring Co., 2100 N. Major 
Ave., Chicago 30, Til. 

Lewis Spring & Mfg. Co., 2646 North 
Ave., Chicago 47, Il. 

Paragon Spring Co., 4615 W. Fulton, 
Chicago 44, Ill. 

Peck Spring Co., Plainville, Conn. 

Raymond Mfg. Co., Div., Associated 


Spring Corp., Corry, Pa. 
Reliable Spring & Wire Forms Co., 3167 
Fulton Road, Cleveland 9, Ohio. 








ELECTRICAL MANUFACTURING 


STAINLESS STEEL. See Steel, 
Commercial Forms and Grades. 


STAMPINGS, METAL 

Accurate Swing Mfg. Co., 3817 W. Lake, 
Chicago 24, Ill. 

American Brass Co., Waterbury 88, Conn. 

Barnes Co., ae (Div. Associated 
Spring Corp.), Bristol, Conn. 

Chase Brass & * Copper Co., Inc., Water 
bury 91, Conn. 

Electric Auto-Lite Co., Telede 1, Ohio 

Freeway Washer & Stamping Co., 4915 


Grant Ave., Cleveland 5, 
Gibson Co., William D. (Div., Asso- 
ciated Spring O74 >», 1800 Clybourn 


Ave., nee 16 

Garrett & Co., Inc., Gon K., 1431 Chest 
nut, Philadelphia 2, Pa. 

Hubbard Spring Co., M. D., 525 Central 
Ave., Pontiac 12, 

Hunter Pressed Steel Co., Lansdale, Pa. 

Linden & Co.. Inc., 70 Baker, Providence, 
R 


a 
Paragon Spring Co., 4615 W. Fulton, 
Chicago 44, Ill. 
Patton-MacGuyer Co., 17 Virginia Ave. 
Providence 5, R. : 
Raymond Mfg. Ceo. Div., 
Spring Corp., . Pa 
Reliable Spring & re Ferms Co., 31¢7 
Fulton Road, Cleveland 9, Ohio. 
Scovill Mfg. Co., 18 Mill, Waterbury °1. 


Conn. 
Wenco Mfg. Co., 1186 W. Hubbard, Chi 


cago 22, Ill. 
Whistler & Sons, Inc., 8. » 753 Mili 
607 Bart 


tary Road, Buffalo 17, 
“presteel.”’ 


Associated 


Worcester Pressed Steel Co., 
Ave., Worcester 6, Mass. 


STAMPINGS, NON-METALLIC 

Baer Co., N. 8., 7-11 Montgomery, Hil! 
side, N. J. (Fibre) 

Freeway Washer & Stamping Ce., 4915 
Grant Ave., Cleveland Okie (Plastics) 


STARTERS, FLUORESCENT. See 
Fluorescent Lamp Auxiliaries. 


STARTERS, MOTOR. See Controllers 
Moter. 


STEATITE. See Ceramics. 
STEEL—Commercial Forms and 
Grades 
Alloy (A) 
Bars (B) 
Carbon (C) 
Coated (D) 
Sheets and Strips (8) 
Enameling (E) 
Stainless (N) 
Cold Rolled Only (0) 
Tubing (T) 
(See also Steel, Electrical; also Wire 
Steel) 
Barnes Co., Wallace (Div. Associate 
Spring Corp.), Bristol, Conn. (S8-CO 
(Spring) 


Carnegie-Illinois Steel Corp., 619 Carnegie 


Bldg., Pittsburgh 30, Pa. ‘USS.’ 
‘*Vitrenamel”’ (B-AC) (8-ACDEN) 
(T-ACN) 


Carpenter Steel Co., 115 W. Bern, Read 
ing, Pa. (T-N) 

Cold Metal Products Co., Youngstown 
Ohio “CMP Thinsteel” (S-ACNO) 
Follansbee Steel Corp., Pittsburgh 30, Pa 

(S-CO) (Clad) 
Granite City Steel Co., Granite City 
Ill, (S-CEN) (Clad) 
Roebling’s Sons Co., John A., Trenton 2 
N. J. 


Ryerson & Son, Inc., Joseph T., Chicag: 
Ill. (BS-ACIEN) (T-ACN) 
Steel Tape Co. of America, Dept. D 
500 Grand, Jersey City 2, N. J. (C 
Superior Steel Corp., Carnegie, Pa 
(ANS) (Spring) (Clad). ‘‘SuVeneer.’ 
Superior Tube Co., 2021 Germantow: 
Ave., Norristown, Pa. (T-ACN). 
Thomas Steel Co., Warren, Ohic 
“Thomasstrip” (S8-ACDO) 
Timken Roller Bearing Co., 
Ohio (B-A) (T-AC) 
Worcester Pressed Steel Co., 
Ave Worcester 6, Mass. 
(S-ACO) 


Canton 6 


607 Barber 
“*Prestee! 


STEEL ALLOYS, FERROUS. See 
Ferro Alloys. 


STEEL, ELECTRICAL (Silicon), 
Sheets and Strips 

Carnegie-Illinois Steel Ome. 619 Carnegie 
Bldg., Pittsburgh 30, “vss.” 

Follansbee Steel Corp., Pitisburgh 30, Ps 

Granite City Steel Co., Granite City, 1) 


STENCIL CUTTING MACHINES 
Diagraph-Bradley, Dept. D., 38745 Forest 
Park Blvd., St. Louis 8, Mo. 


STRAIN RELIEFS. See Grips and 
Clamps, Stain Relief. 


STRIPPERS. WIRE 

Ideal Industries, Ine., 1008 Park Ave., 
Sycamore. Til. 

Pyramid Products Co., 2224 8. State. 
Chicago 16 “Colontal.”” 

a , 24 E. 2ist, New York 

Wence Mfg. Co., 1186 W. Hubbard, Chi- 
cago 22, Ill. “Simplex.” 


Wire Stripper Co., 1729 Eastham Ave., 
East Cleveland, Ohio. ‘“‘Speedcraft.” 


pe tapytagay 


The WILLIAM D. cia “inate 1800 puter Ave., Chicago 14 


VISION OF 


MAGNATROL gm | MIL 
MAGNETIC VALVES ey | SMULTIPLE*LAMP 


To control electrically the flow > Y INDIC TIN =| | HT 
f Air-Gas-Oil-Bri — 
Hot ‘i Cold iie-ate, , ‘a 7 “2 “3 "4 LAMPS 
Send for Catalog 


MAGNATROL VALVE CORP. 


56 BEEKMAN STREET NEW YORK, N. Y. 


Type ML-2 LAMPHOLDER, UNDERWRITERS’ APPROVED for 120 Volts. 


.A GREAT] | TELLING TALES ON TROUBLES ?? 


ML Units tell all! When the lamp lights the engraved message 
is vividly lighted, eliminating the need for separate bulls-eyes 
8 A Mi £ i N 0 j L E 4 S and designation plates. When extreme side visibility is essential 
| plates with engraving and bulls-eyes are used. 
Your machines deserve the Specifications: Plate 334” x 14%”. Light area 3” x 1 1/16”. Uses 
foolproof protection afford- §6-120V. bulbs. Rear terminals of spade or screw types. Light 
ed by TRICO’s positive au- isolation barriers easily removed to service bulbs. 
tomatic Oilers. Specify Engraved Lamicoid plates (as 
TRICO and get... illustrated) serve as an illumi- 
nated designation (no _ bulls- 
eyes are required). 
Stainless steel plates with 
bulls-eyes on same effect econ- 
omy when multiple Indicating 


WRITE FOR FREE CATALOG! Lights are used. 


Write for Indicating Light Catalog and Type ML Unit Blue Print 
TRICO FUSE MFG. CO pl bahehea heat THE H. R. KIRKLAND CO. MORRISTOWN, N. J. 


@ 100% bearing protection 
@ Visible lubrication 

@ Increased efficiency 

@ Longer machine life 
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This new Signal- 
ing Timer electric- 
ally controls time 
intervals of indus- 
trial processes with 
laboratory exact- 
ness. When the in- 
terval is started, a 
red pilot light goes on. During the interval a pointer 
shows the exact time elapsed. At the end, the con- 
trolled circuit is automatically opened or closed and 
a buzzer sounds. Sockets allow additional lights or 
buzzers in remote locations. 


If you need accurate timing—plus visual and audible 
signal attention, write us today for literature on the 
versatile new Series S Signaling Timer. There is a 
model for your particular interval, voltage 
and frequency requirements. 





INDUSTRIAL TIMER CORPORATION 


Over 400 Types of Timers for Industry 
112 EDISON PLACE - NORLD OVER’ NEWARK, N. J 


KNOWN THE 


EXTRUDED 
CARBON 


In producing some industrial carbons, ex- 
trusion permits worth-while manufactur- 
ing economies. But whether your needs 
call for carbon to be extruded, molded, 
cut or machined—and regardless of the 
type or grade required—we believe you'll 
find BBB Engineering Service helpful. 


BBB offers a comprehensive line of stand- 
ard carbon products plus the basic manu- 
facturing facilities to produce special car- 
bons to meet your exact requirements. 
Your inquiries are invited. 





BECKER BROTHERS CARBON CQ. 3450 So.52nd. Ave. Cicero IIh. 
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STRIPPING and CLEANING COM. 
POUNDS 

Oakite Products, Inc., 18-H Thames, New 
York 6, N. Y. 


STRIPS, BLOCKS 
TERMINAL 
Aircraft-Marine Products, Inc., 1504 N. 
Fourth, Harrisburg Pa. “AMP.” 


and BOARDS, 


Sarr, Co., N. 8., 7-11 Montgomery, Hill- 

side, i. 

Burke Electric Co., 376 W. 12th, Erie, 
Pa. 

Cambridge Thermionic Corv.. 453 Concord 
Ave., Cambridge 38, Mass. 

Chase Brass & Copper Co., Inc., Water- 


bury 91, Conn. 
Federal Telephone and Radio Corp.. Dept. 


F-116, 67 Broad, New York 4, N. Y. 
Howard B. Jones Div., Cinch Mfg. Corp., 
2460 W. George, Chicago 18, Ill. 
Millen Mfg. Co., Inc., James, 150 Ex- 
change, Malden, Mass. 
Northern Industrial Chemical Co., 7-11 
Elkins, South Boston 27, Mass. 
—— Electric Mfg. Co., Plainville, 


United States Instrument Corp., Dept. 2, 
19 8. Harrison, E. Orange, N. J. 


SUPPORTS, CABLE. See Wire & 
Cable Loop Supports. 


SWITCHES, AUTOMATIC and 
MANUAL 


Float (Liquid Level) (A) 
Limit (Snap-Action) (B) 
Magnetic (C) 
Mercury (D) 
Pressure (Diaphragm) (E) 
Thermal (F) 
Time (G) 
Transfer (H) 
Vacuum (J) 
Canopy and Fixture (K) 
Foot (L) 
Heater (Series Multiple) (M) 
Jack, Key and Lever (™) 
Panel (0) 
Push Button Snap 

(Toggle, Slide Rotary) (P) 


Remote Control (R) 
Selector (Rotary Tap) (8) 
Through-Cerd Snap (T) 
Centrifugal (X) 


(See also Circuit Breakers; Push Button 
Stations; Contrullers, Motor; Relays 


Timers) 
Allen-Bradley Cv., 1316 8. Second, Mil 
(ACEFJPR) 


waukee 4, Wis. 

Allied Control Co., Inc., 2 East End Ave., 
New York 21, N. Y. (B) 

Arrow-Hart & Hegeman Electric Co., 10* 


Hawthorne, Hartford, Conn. (ACDHK 
MPRT) 
Automatic Electric Mfg. Co., 60 State 


Mankato. Minn. (G) 

Clare & Co., C. P., 4719 W. Sunnyside 
Ave., Chicago 30, Ill. (N) 

Cramer Co., R. W., River St., Centerbrook. 


Conn. “‘Sauter” (G° 
Durakool, Inc., 1010 N. Main. Elkhart, 
Ind. (D) 


Edison, Inc.. Thomas A.. 
48 Lakeside Ave., 


Instrument Div 
West Orange, N. J. 


(F) 
Euclid Electrie & Mfg. Co., 1835 Chardor 


reek) Cleveland 17, Ohio (Euclid) 
Federal Electric Products Co., 50 Paris 


Newark 5, N. J. (D) 

Federal Telephone and Radio Corp., Dent 
F-118, 67 Broad, New York 4, N. Y. 
(NS) 

Fenwal, Inc., 51 Pleasant, Ashland, Mass 

“Thermoswitch” (F) 

Fries Instrument Div., Bendix Aviation 


Corp., 1456 Taylor Ave., Baltimore 4 
Mad “‘Amptrol.’’ 
General Electric Co., Section E607-12, 


Apparatus Dept., Schenectady 5, N. Y 
““Switchette’’ (ACDEFGHKMOPRST) 
Guardian Electric, 1627G W. Walnut 8t., 

Chicago 12, Ill. (CFGHN) 
— Electric Co., 99 Plum, Trenton 


N. **Heco” (0) 
Ideal 1008 Park Ave 


Industries, Inc. 
Sycamore. Ill. (L) 
Jefferson Electric Co,, Bellwood, Ill. (D) 
McGill Mfg. Co., Inc, Valparaiso, Ind 
“*Levolier,”” ““Twi-Lite’” (KP) 
Mallory & Co., Ine., P. E., Indianapolis 
6, Ind. (GNPS) 
Master Electric Ce., Dayton 1, Ohio (C) 
Mercoid Corp.. 4223 W Belmont Ave 
Chicago 41 Tl. (ACDEF) 
Micro Switch Corp., Freeport. Til. ‘““Tem: 
Cop” (BFLS) 
Mines Equipment Co., 4223 Clayton Ave., 
St. Louis 10, Mo. (waterproof) 
Minneapolis-Honeywell Regulator Co., 2685 
Fourth Ave. S., Minneapolis 8 Min. 
“Con-Tac-Tor’’ (BDEF) 
Mu-Switch Corp., Canton, 
National Acme Co., 
land 8, Ohio. 
Ohmite P. Co., 
44, In. (8) 
Powrex Switch Co., P. O Box 206, Water 
town 72, Mass. (B) 
R-B-M Division. Essex Wire Corp., Dept 
D-6, Logansport, Ind. 
Robertshaw Thermostat Co., 
Pa. (FM) 
Slater Electric & Mfg. Co., 
Woodside, N. Y. (P-Rotary) 
Spencer Thermostat Co., 107 Forest, 
Attleboro, Mass. ‘‘Klixon” (EF) 
Square D Co., 4041 N. Richards, Milwau- 
kee 12, Wis. (ACEFLOPR) 
Stackpole Carbon Co., St. Marys, Pa. 
(P-BSlide) 
Struthers-Dunn, inc., 146-150 N. 13th, 
Philadelphia 7, Pa. 


Mass. (BE) 
170 E. 1381st, C'eve 
“Namco” (BP) 

4805 Flournoy, Chicago 


Youngwood, 


32-63 56th 


Tem. Inc.. Dept. H, Ashland, Ma. 
(G) 

Trumbull Electric Mfg. Co., Plainvil's, 
Conn, (CFOP) 
Tuttle & Kift, Inc., 1823 N. Monitor Ave, 

Chicago 39, Ill. (M) 

Ona Switch Corporation. 460 W. 84: 
New York 1, N. Y. (B) 

United States Instrument Corp., Dept. 3, 
19 8. Harrison, E. Orange, N. J. (3) 

Ward Leonard Electric Co., 34 Sou'h 
Mount Vernon, N. Y. (ACEFP) 

Westinghouse Electric Corp., P. O. Bor 
866, Pittsburgh 30, Pa. (ACFGHOP 

Zenith Electric Co., 152 W. Walto: 
Chicago, Ill. (CGH) 


TACHOMETERS 

Bristol Company, 153 Bristol Rd., Water 
bury 91, Conn. 

Electric Auto-Lite Co., Toledo 1, Ohio. 

Ideal Industries, Inc., 1008 Park Ave, 
Sycamore, IIl. 

Reliance Electric & Engineering Co., 1054 
Ivanhoe Road, Cleveland 10, Ohio. 

Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, N. J. 


TAGS, TERMINAL 
National Band & Tag Co., 
Newport, Ky. 


Dept. 9-4: 


TAPE, ADHESIVE and COIL 
FASTENING 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ill. 

Minnesota Mining & Mfg. Co., 900 Fa 
quier Ave., St. Paul 6, Minn. “‘Scotch.”’ 


TAPE, ELECTRICALLY CONDUC. 
TIVE. See Fabrics Electrically 
Conductive 

TAPE, INSULATING. See Fabrics, 
Insulating; Sleeving and. Tape, 
Asbestos; Tape, Friction § and 


Splice; Tape & Sheeting. 


TAPE, FRICTION and SPLICE 


General Electric Co., Section A61-522, 
Appliance & Merchandise Dept., Bridge 
port 2, Conn. 

Goodrich, B. F., Dept. EM-17, Akron 
Ohio. 

Insulation Manufacturers Corp., 565 W 


Washington Blvd., Chicago 6, Ill. 
Irvington Varnish & Insulator Co., 
a 


ton 11, 
Mines Equipment Co., 4223 Clayton Ave 


St. Louis 10, Mo. 


Irving 


Mitchell-Rand Insulation Co,, Inc., 5) 
Murray, New York 7, N. Y¥ 
United States Rubber Co., 


1230 Avenue 
of the Americas, New York 20, N. Y. 


TAPE, MAGNETIC RECORDING. See 
Magnetic Recording Tape. 


TAPE, MICA. See Mica. 


TAPE and SHEETING, SYNTHETIC 
RESIN 


New Jersey Wood Finishing 
bridge, N. J. ‘*Vartex.”’ 


Co., Wood 


TAPES, MEASURING 


Keuffel & Esser Co., Hoboken, N. J. 


TEMPERATURE CONTROLS. 
Switches; Thermostats. 


See 


TERMINAL BLOCKS. 
Terminal. 


See Strips, 


TERMINALS. 
Terminals. 


See Lugs and 


TESTING INSTRUMENTS. 


Instruments. 


See 


TESTING LABORATORIES 
Electrical Testing Laboratories, 2 East Er 
Ave., New York 21, N. Y. 


THERMAL SWITCHES. See Switches 


THERMOCOUPLES 

Brown Instrument Co., 4466 Wayne Ave 
Philadelphia 44, Pa. 

General Electric Co., Section E607-12 
Apparatus Dept., Schenectady 5, N. Y 

Hoskins Mfg. Co., Detroit 8, Mich. 

Lewis Engineering Co., Naugatuck, Conr 


Rockbestos Products Corp., 9837 Nico 
New Haven 4, Conn. 
Westinghouse Electric Corp., P. 0. Box 


868, Pittsburgh 30, Pa. 


THERMOMETERS 
Electric Auto-Lite Co., Toledo 1, Ohio 
aa is a, Sean Machine Co., Rochester 


United States Gauge Div., American Ma 
chine & Metals, Inc., Sellersville, Pa. 
Weston Electrical Instrument Corp., 58 
Frelinghuysen Ave., Newark 5, N. J 

**Max-Min.”’ 


THERMOPLASTIC WIRE. 
and Cable. Insulated. 


See Wire 


ELECTRICAL MANUFACTURING 








ELECTRIC 
SOLDERING 
IRONS 


DURABLE... 


DEPENDABLE 


built to withstand the 
hard service of industrial usage. 
Preferred by those who measure 
the value of a tool by the service 
rendered. Made in 5 sizes. 


TEMPERATURE REGULATING STAND 


A thermostatically controlled stand 
for regulating the temperature of an 
electric soldering iron when at rest. 
SS Thermostat is adjustable for 
various heats. 


Write for Catalog Sheets 


AMERICAN ELECTRICAL 
HEATER COMPANY 


DETROIT 2, MICHIGAN, U. S. A. 


Puritan Plastic Coating Protects and Insulates 


Puritan Plastic Coating seals against moisture and 
corrosion and has insulation value over 300 volt mil 
average. This clear liquid may be sprayed or brushed 
on—or applied by dipping, at room temperatures 
eliminating heating pots. Highly resistant to alkali 
and acid, weathering, etc. Strips off readily, preserv- 
ing original surface finish. Available in three 
formulations—from easily strippable to tenaciously 
adherent. Withstands temperatures up to 170°F and 
- without cracking to —60°F. Furnished 
clear or colored in single, 5 and 10 gallon 

drums. Stock shipment. 


Write today for prices and additional data. 


PURITAN COMPANY, INC. 
577 Lyell Avenue, Rochester 6, New York 
Established in 1823 


For Impregnating 

Radio Coils, Transformer Coils, 
Ignition Coils, Wire Coverings, 
Paper Tubes and Forms, Porous 
Ceramics. 
For Sealing 

Condensers, Batteries, Switch 
Base Terminals, Socket Terminals, 
Light Fixtures. 


For Dipping 
Coils, Transformers, Condensers. 
COMPOUNDS "= 
Radio Transformers, Light Units, 
Leading Coils, Condensers. 


Scientifically compounded from waxes, resins, asphalts, pitches, oils 
and minerals for specific applications. Samples furnished on request. 


BIWAX CORPORATION 


3445 Howard Street SKOKIE, ILL. 
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MEETING YOUR 
SPECIFICATIONS 
TODAY AND EVERY 
DAY FOR THE LIFE 
OF YOUR PRODUCT. . 


That’s our FUNCTION! 


There’s not a great problem involved 

», to meet specific requirements “on de- 

} livery” .. . any wire can be manufac- 

‘tured “to pass.” But it’s another mat- 

ter to meet these same requirements 

year after year under the severe strains and loads 
in service. 


Hudson Wire engineers are not just wire special- 
ists—They are field strategists . . . anticipating 
causes of wire failures, insulation wearing, over- 
loads, etc. They do more than recommend a wire, 
more than fill your specifications. The service life 
of your product will not be impaired because of 
an inferior wire or insulation—if it’s a Hudson 
Wire product. That’s what we are paid for! 


JUST FILL IN GAUGES AND MAIL FOR SAMPLES AND PRICES 


Cotton Covered 
Celanese Covered 
Enameled Alloy Glass Fibre Covered 
Enameled Aluminum Twisted Multiples 
Silk Covered + Parallel Multiples 
| Litzendraht 


Enameled Copper 
Enameled Iron 


HUDSON WIRE COMPANY 


v1 df 
WINSTED CONNECTICUT 











MTs 


DI-ACRO 
300d: 


| @ ROK-LOK—sensitive material clamp for accuracy 





@ DOUBLE-EDGED FORMING BLADE for close reverse bends 
@ NEW PRECISION STOPS control angularity of bends 


i 

This versatile metal ne machine was developed for use in 

i model shops, experimental laboratories and production depart- 
ments where it often replaces dies for all types of precision forming 
operations. Di-Acro Brakes will form a great variety of materials 
including bronze, stainless steel, aluminum and bi- metals. 


WRITE FOR CATALOG. New edition of wow Di-Acro Catalog 
contains detailed information on all Di-Acro Brakes, 
Shears, and Benders and illustrates how these pre- 


cision ‘machines can be used individually or co- 
operatively for ‘““DIE-LESS DUPLICATING”. 


€ DI-ACRO is Pronounced “Die-Ack-Ro" 
OFATROY 


“cessoum® 309 8TH AVE., 









LAKE CITY, MINNESOTA 
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TRANSFORMERS, 


THERMOSTATIC BIMETALS 


Baker & Co., Inc., 118 Astor, Newark 
5, N. J. 


Brainin Co, C. 8., 288 New 
York 18, N. Y. as 


Callite _— Corp., 544—89th, Union 


City, N. 

Chace Co, W. M., 1608 Beard Ave., 
Detroit 9, Mich. 

| General Plate Div., Metals and Controls 

Corp., Attleboro, **Trufiex.”’ 

Makepeace Co., D. E., Mass. 

Wilson Co., H. A., 105 Chestnut, New- 
ark 5, N. J. ‘*Wileo.” 

THERMOSTATS 

Barber-Colman Co., Rockford, Il) 

Bristol ae 158 Bristol Ra, Water- 
bury 91, Conn. 

Cam-Stat Inc., Div. Paul Henry Co., 


Dept. EM-5, 2037 S. La Cienega,” Los 
Angeles 34, Calif. 


| Fenwal, Inc., 51 Pleasant, Ashland, Mass. 


General Electric Co., Section E607-12, 
Apparatus Dept., Schenectady 5, N. Y. 

Master Electric Co., Dayton 1, Ohio. 

Mercoid Corp., 4223 W. Belmont Ave., 


Robertshaw Thermostat Co., Youngwood, 


Pa. 

“mith Control & Instrument Soro.. 1329 
Highland Ave., Needham 92, 

Spencer Thermostat Co., 107 Porest. Attle- 
boro, Mass. “* Klixen.” 

Westinghouse Electrie Corp., P. 0. Box 

868, Pittsburgh 80, Pa. 


TIME SWITCHES. See Switches. 


TIMERS, SYNCHRONOUS MOTOR 

Allen-Bradley Co., 1316 8. Second, 
waukee 4, Wis. 

Automatic ‘Electric Mfg. Co., 60 State, 


Cramer Co., EK. W., River St., Center- 
Conn. 


General Electric Co., Section E607-12, 
Apparatus Dept., Schenectady 5, N. Y 


Hansen Mfg. Co., Inc., Princeton 838, 
Ind. ‘‘*Synchron.”’ 

Haydon Co., A. W., Waterbury 32, Conn 
“Cirele B.” 

Haydon Mfg. Co., Inc., 2500 Forest, 
Forestville, Conn. 

Industrial Timer Corp., 117 Edison PI., 
Newark 5, N. J 


Mercoid Corp., 4228 Belmont Ave., Chi- 
eago 41, Ill. 

Potter & Brumfield Sales Co. 549 W 
Washington Blvd., Chicage 6. Lil 
Square D Co., 4041 N. Richards, Milwau- 


kee 12, Wis. 
Strothers-Dunn, Inc., 146-150 N. 18th, 
Philadelphia 7, 
Telechron, Inc., Dept. H, Ashland, Mass. 
Westinghouse Electrie Corp., P. 0. Box 


868, Pittsburgh 30, Pa. 
Zenith Eleetrie Co, 152 W. Walton, 


TOOLS. PORTABLE 
Loyd Scruggs Co., 1022 N. 
Touis 1, 


Sixth, St. 


Mo. 
Mall c Co 7827 8. Chicago Ave., Chi- 


cago 
Stanley Electric, New Britain, Conn. 


TRACING CLOTH and PAPER 
Arkwright Finishing Co., Feertteoee. R. 1. 
a Pe Mee eae Mass. 


Keuffel sm N. J. 
- Albanene, 
Ozalid Div, be Fila 


” Geneel a Aniline & 
Corp., Dept. 85, Johnson City, N. Y. 
Post Co., Frederick, 365@ N. Avendale 
Ave., Chicago 18, IIL. 


TRANSFER SWITCHES. See Switches. 


FLUORESCENT 
BALLAST. See Fluorescent Lamp 
Auxiliaries. 
TRANSFORMERS, INSTRUMENT 
CURRENT 


Aamo ame Corp., 35 Water, Cuba, 


Chicago Transformer Corp., 8501 Addi- 
son, Chicago 18, Ill. 
Dano Electric Co., 93 Main, Winsted, 


Conn. 
Federal Telephone and Radio Corp., Dept. 
F-116, 67 Broad, New York 4, N. Y. 
General Electric Co., Section E607- 12, 
Apparatus Dept., Schenectady 5, N. Y. 
Standard Transformer Co., Warren, Ohio. 
Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, N. J. 


TRANSFORMERS, POWER CIRCUIT 
fom J Electric Corp., 35 Water, Cuba, 


oak Transformer Corp., 8501 Addi- 
son, Chicago 18, IIl. 


— Electric Co., 93 Main, Winsted, 

n. 

Davis & Co., Dean W., 1006 First, Kent- 
land, Ind. 

Dongan Electric Mfg. Co., 2979 Franklin, 
Detroit 7, Mich. 

Electran Mfg. Co., 4583 Elston Ave., 
Chicago 380, Til. 

General Electric Co., Section ir- 12, 
Apparatus Dept., Schenectady 5 Y. 

Gramer Co., 2734 'N. Pulaski Road, Nous 
cago 39, Til. “‘Gracoil.”’ 

Jefferson Electric Co., Bellwood, Ill. 

Nothelfer Winding Laboratories, 11 Albe- 

marle Ave., Trenton 3, N. J. ‘ : 


ELECTRICAL MANUFACTURING 





Bola Electric Co., 2535 Clybourm Ave 
Chicago 14, Ill. 
Standard ectr: 


Electrical Products Co., 41 

Linden Ave., Dayton 8, Ohio “‘Staco.’ 
Stan Transformer Co., W Ohic 
Wagner Electric ., 6454 th 


Ave., St. Louis 14, 
Westinghouse Electrie Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 


TRANSFORMERS, — cIRCUN 
som om Corp., Water, Cubs 


Chicago Transformer Corp., 3501 Addi 
son, Chicago 18, Ill. 

Dano Electric Co., 93 Main, Winsted 
Conn. 


Davis & Co., Dean W., 1006 Firs 


Kentland, Ind. 
Electran Mfg. Co., 4583 Elsten Ave 
Chicago 30, Ill. 

Federal Telephone and Radio Corp., pow 
F-116, 67 Broad, New York 4, N. 
Gramer Co., 2734 N. Pulaski Road, Ch: 
cago 39, Ill. “‘Gracoil."’ 
Millen Mfg. Co., Inc., 
Exchange, Malden, Mass. 
Nothelfer Winding Laboratories, 11 Alba 
marle Ave., Trenton 3, N. J. “NWL.’ 
Bola Electric Co., 2525 Clybeurn Ave. 

Chicago 14, Iil. 
Standard Electrical Products Co., #1 
Linden Ave., Dayton 8, Ohie ‘‘Staco.” 


oe VARIABLE VOLYT- 


Acme Electric Co., 35 Water, Cuba, N. Y. 
Bola Electric Co., 2525 Clybourn Ave 
Chicago 14, IIL 

Standard Electrical Products Ce., 
Linden Ave., Dayton 8, Ohio. teen” 


TRUCKS, HYDRAULIC LIFT (Hand) 
Market Forge Co., 84 Garvey, Everett 
49, Mass. 

West Bend Equipment Corp., 
West Bend, Wis. 


TUBES, CATHODE RAY 
General Electric Co., Eleetronie Dept.. 
Thompson Rd., Syracuse, ae 


TUBES, ELECTRON (Industrial) 
Federal Telephone and Radio Corp., aoe. 
F-116, 67 Broad, New York 4, N. 
Electric Co., Electronie ban. 
Thompson Rd., Syracuse, N. Y. 
2 = Mfg. Co., 190 Willow, Waltham 
ass. 
Westinghouse Electrie Corp., P. ©. Bea 
868, Pittsburgh 80, Pa. 


TUBES, METALLIZED GLASS. See 
Glass, Technical. 


TUBES, PHOTOELECTRIC. See 
Photoelectric Cells & Tubes. 


TUBING, ALUMINUM. See Aluminum. 


TUBING, BERYLLIUM COPPER 
Superior Tube Co., 2031 
Ave., Norristown, 


TUBING, BRASS, 
COPPER. 


Copper. 
TUBING, FIBRE. See Fibre. 


TUBING, LAMINATED METAL. See 
Laminated Metals. 


TUBING, MAGNESIUM. See Magne 
sium. 


TUBING, MICA. See Miea. 


TUBING, NICKEL and NICKEL 
ALLOY 


American Bass Ce., Waterbury 88, Conn 
Anaconda.”’ 


General Plate Div., Metals and Controls 
Corp., Attleboro, Mass. 

International Nickel Co., Inc., 67 Wall, 
New York 5, N. Y. ‘‘Inco,”’ “Inconel,” 
**Monel oo 


Superior Tube Co., 2021 
Ave., Norristown, Pa. 


TUBING, PAPER 
Paramoun' 


James, 150 


333 Water 


General 


BRONZE and 
See Brass, Bronze and 


Germantews 


t Paper Tube Corp., 613 
Lafayette, Fort Wayne 32 
Preeision m Paper Tube Co, 2085 W 
Charleston, Chicago 47, Ill. 


TUBING, RUBBER 
United States Rubber Co., 1230 Avenue 
of Americas,- New York 30, N. Y. 


TUBING, SILVER. See Silver and Sil 
ver Alloys. 


TUBING, STEEL. See Steel, Commer 
cial Grades and Forms. 


TUBING and SLEEVING, Extruded 
Plastic 

Brand & Co., me Bd Fourth Ave 
New York io, Y. ‘Turbo.’ 

General Electric és, Section I-15, Plasties 
Div., Chemical Dept., Pittsfield, Mass 

Husite Div., The Huse Liberty Mica Co. 
171 Camden St., Boston 18. Mass. 

Insulation Manufseturers Corp., 565 W 
Washington Bivd., ti. 

Irvington re & Insulator Co., 
Irvington N. J. ‘“Fibron.’’ 

a Hand “Insulation Co., 51 Murray 
New York 7, N. Y. 
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Rogan Offers a Wide Variety of Stock Molded 


our severest critics get paid @ 
| 
| a 


“2*" Photomicrography 
.» » A CMP precision 
method of checking 
the spheroidization 

of Thinstee/ 

structure. 





You save production time, trouble and tool costs by using the many 
stock molded knobs offered by Rogan. These are supplied without 
tool charge . . . ready for immediate delivery. Available in a wide 

variety of sizes, shapes and colors. Smartly styled, quality made. 

Markings, graduations and numerals, can be branded in ‘‘deep re- 

lief’ on blank parts in accordance with your specifications. What- ae 
ever your knob requirements may be, Rogan is fully equipped to 
supply you faster, better, more economically. 


. .- to boost your production 


CMP laboratory technicians don’t take precision 
s characteristics for granted. Their job is to enforce 
Send for pone Free Catalog . | the rigid specifications and standards to which CMP 
ae a a ee } Thinsteel is made. Rare indeed is any deviation 
other valuable data. Send for your free copy NOW! | | from specification which escapes the elaborate de- 
tection system of checks and _ counterchecks 


R 0 G A ” B R 0 T H E R S 2001 S. MICHIGAN AVENUE | operated by these skilled specialists. 


en Oe This is one of the reasons CMP Cold Rolled Strip 
Steel in low carbon, spring steel, stainless and other 
——— —— alloy grades has maintained uver the years its repu- 
= ; tation for consistent faithfulness to high standards 
.. the “plus” values of uniformity and accuracy 


PRODUCT DESIGN CONTEST | com You"sis Store the ch 
production boosting advantages. 
CLOSES AUGUST 6th 
COLD FACTS ON 


There is still time to enter your company in | T H N § J F F | 
the NINTH ANNUAL ELECTRICAL MANUFAC- 

TURING PRODUCT DESIGN CONTEST. Cash 

awards totaling $2500 are oftered for stories @ EXTRA LONG COILS .. Jess downtime 

of new prodact developments that select the © EXTREMELY CLOSE TOLERANCES ...more ports per ton 
greatest design ingenuity and engineering 
skill. For details of this stimulating Contest, | © WIDE RANGE OF PHYSICALS AND ANALYSES 


... tailored for your products 


see pages 78-79. | © GAUGES THIN AS .001” .... strength with lightness 








Compression Molders and Branders of Plastics 








GIVES MAXIMUM PRODUCTION PER TON 
IDENTIFICATION TAGS 


OF EVERY DESCRIPTION THE COLD METAL PRODUCTS KO. 


For Identifying Wires, Cables, Parts, Assemblies, etc. Embossed or 
Stamped Markings, as desired. Consecutively numbered tags a spe- YOUNGSTOWN 1, OHIO 
cialty. Blank tags for customers who prefer to do their own marking. 


vine Sor Cone Gungtee and Tete ° Sales Offices: NEWYORK e CHICAGO e DETROIT 


NATIONAL BAND & TAG CO. ST. LOUIS e BUFFALO e DAYTON e LOS ANGELES 
DEPT. 9-527 NEWPORT, KENTUCKY 
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HELI-COIL* INSERTS 


% strengthen tapped threads 
% stop thread wear 
% prevent stripping 


% restore damaged threads 


| V Precision-formed coils of stainless 
steel or phosphor bronze wire 


V Accurately fit all U.S.S. and S.A.E. 
threads from No. 8 up 


V Easily and quickly installed into 
tapped holes by hand or power tools 


V Acts as anti-friction linings — 
resisting abrasion, corrosion, seiz- 
ing and stripping 


Heli-Coil Inserts are widely used in orig- 
inal assemblies, production salvage, and 
maintenance operations. They act as 
tough, strip-proof linings for tapped threads resisting corrosion, 
abrasion, galling and welding. Ask your nearest engineering 
representative or write for illustrated literature. 


Engineering Representatives in Principal Cities 


‘Reg. U. S. Pat. Off. 











AIRCRAFT SLEREW PRODUCTS COMPANY, wc 





47-23V 35th STREET © LONG ISLAND CITY,I.N.Y 
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For any shape or kind of 
electrical procelain, you can 
always depend on Colonial 
for uniform quality and size. 
Send us a sample or draw- 
ings and specifications of the parts you need 
and we will be glad to give you an estimate. 














CEA 


PORCELAIN 


MADE TO ORDER 



























































The Colonial Insulator Company 


907 Gront St., Akron, Ohio, Chicago Office: 2753 W. North Ave. 














































































































National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 
“‘Natvar.’ 

Nationai Vuicanized Fibre Co., Wilming- 
ton 99, Del. 

New Jersey Wood Finishing Co., Wood- 
bridge, N. J. 

Surprenant Electrica: Insulation Co., Dept. 
E. 199 Washington, Boston 7, Mass. 

Varflex Corp., 305 N. Jay, Rome, N. Y. 
**Syntholvar.”’ 


TUBING and SLEEVING, BRAIDED 
FABRIC. Textile or Glass-Fibre, 
treated with lacquer, varnish or 
synthetio resin. 

Bentley, Harris Mfg. Co., Dept. M-11, 
Conshohocken, Pa. 

Brand & Co., William, 276 Fourth Ave., 
New York 10, N. Y. ““Turbo.’ 

General Electric Co., Section I-15, Plasties 
Div., Chemical Dept., Pittsfield, Mass. 

insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 

{rvington Varnish & Insulator Co., Irv- 
ington 11, N. J. “‘Irv-O-Slot.”’ 

Mitchell-Rand Insulation : Inc., 51 

ee. New York 7, N. Y. “‘Hygrade.” 


« 


Nationa: Varnished Products Corp., 207 
Randolph Ave., Woodbridge, mu. 2. 
“*Natvar.”’ 

Owens-Corning Fiberglas Corp., Dept. 866, 
Toledo 1, Ohio ‘‘Fiberglas * 

Varfiex Corp., 305 N. Jay, Rome, N. Y. 
**Vargias.* 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. ‘‘Tuffernell.” 


TUNGSTEN 
(See also Contacts) 

Callite Tungsten Corp., 544—39th, Union 
City, N. J. 

Fansteel Metallurgical Corp., North Chi- 
cago, Ill. 

— & Co., Inc., P. R., Indianapolis 6, 


UNDERCUTTERS, MICA. 


See Mica 
Undercutters. 


VALVES, —_— or SOLENOID 
ACTUA 

Allied aa Valve Div. Skinner Chuck 
Co., 130 Belden Ave., Norwalk, Conn. 

Barber-Colman Co., Rockford, Ill. 

Brown Instrument Co., 4466 Wayne Ave., 
Philadelphia 44. Pa. 

Denison Engineering Co., 1199 Dublin 
Road, Columbus 16, Ohio. 

General Electric Co., Section E607-12, 
Apparatus Dept., Schenectady 5, N. Y. 
(Thrustor). 

Magnatrol Valve Corp., 56 Beekman, 
New York, N. Y. 

Mercoid Corp., 4223 Belmont Ave.. Chi- 
cago 41, Ill. 

Minneapolis- Honeywell Regulator Co., 
oo Ave., 8., Minneapolis 8, 


Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 80, Pa. 


VARIABLE VOLTAGE TRANSFORM- 
ERS. See Transformers, Variable 


Voltage. 


VARNISHED FABRICS. See Fabrics. 
Insulating. 


VARNISHES, COMPOUNDS AND 
RESINS, INSULATING 

Acme Wire ~ 1255 Dixwell Ave.. New 
Haven, Con 

Bakelite a Unit of Union Carbide & 
Carbon Corp., Dept. 45, 30 E. 42nd, 
New York .7, N. Y. 

Brand & Co.. William 276 Fourth Ave.. 
New York 10, N. Y. ““Turbotuf.” 

Dolph Co., John C.. 1060 Broad, Newark 
ou. 2 “Chinalak,” “Electric Lac- 
quer,”’ ‘‘Synthite.”’ 

Dow Corning Corp.. 
“‘Silicone.”’ ‘‘Silastic 

du Pont de Nemours & Co., Inc., E. 1 
Plastics Dept., Room 135, Arlington, 
N J 


Midland, Mich. 


Durez Plastics & Chemicals, Inc., 67 
Walck Road, North Tonawsnda. N. Y 
General Electric Co., Section RIMA-678, 
Resin and Insulation Materials Div. 
Chemical Dept., Schenectady 5. N. Y 

“Glyptal.”’ 
—a Co., P. D., St. Louis, Mo. “Pedi 


Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6. Til. 

(nterchemical Corp... Finishes Div., Dept 
EM-4, 350 Fifth Ave., New York 1, 


N. Y. 

Irvington Varnish & Insulator Co., Irving- 
ton 11. N J 

Mica Insulator Co., Dept. 24, P. 0. Box 
1076, Schenectady 1, N. Y. “Mico.” 

Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7 N. Y. 

Monsanto Chemical Co., Plastics Div., 
Springfield 2, Mass. ““Thalid.”’ 


VARNISHES, FINISHING. See Lac 
quer, Enamels and Varnishes. 


VARNISHES, INSULATING. See 
Varnishes, Compounds and Resins 


V-BELTS. See Drives, V-Belt. 


VIBRATOR CONVERTERS 
American Television © Radio Co., St 
Paul 1, Minn. “ATR.” 








Mallory & Co., Ine., P. R.. Indianapolis 6, 
Ind. 


VULTAGE REGULATORS. See Regu- 
lators, Voltage; Transformers, Vari- 
able Voltage. 


VOLTMETERS. See Instruments 


VOLUME CONTROLS, RADW. See 
Resistors; Rheostats. 


VULCANIZERS, CABLE 
Mines Equipment Co., 4223 Clayton Ave., 
St. Louis 10, Mo. 


WASHERS, BEARING. See Bearings 
& Bushings. 


WASHERS, INSULATING. See Speci- 
fic Material. 


WASHERS, METAL. See Fasteners. 


WAXES AND COMPOUNDS 

Bakelite Corp., Unit of Union Carbide & 
Carbon Corp., Dept. 45, 30 E. 42nd, 
New York 17, N. ¥. 

Biwax Corp., $445 Howard, Skokie, Il. 

Federal Telephone and Radio Corp., Dept 
F-116, 67 Broad, New York 4, N. Y 
General Electric Co., Section KIMA-678, 
Resin & Insulation Materials JDiv., 
Chemical Dept., Schenectady 5, N. Y. 

Mica Insulator Co., Dept. 24, P. O. Box 
1076, Schenectady 1, N. Y. 

Mitchell-Rand Insulation Co., Inme., 51 
Murray, New York 7. N. 

Sun Oil Co., Dept. EM-6, Philadelphia 3, 
Pa. 


WEDGES AND PEGS, ARMATURE 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ill. 

Mica Insulator Co., Dept. 24, P. O. Box 
1076, Schenectady 1, N. Y. 

National Vulcanized Fibre Co., Wilming 
ton 99, Del. 


WELDING EQUIPMENT 

Lejoy Mfg. Co., 2900 8S. Emerson Ave., 
Minneapolis 8, Minn. (Resistance) 
Lincoln Electric Co., Dept. 393, Cleveland 
1. Ohio (Are). 

Taylor-Winfield _Corp., 
(Resistance) ‘““ENB.”’ 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. (Are). “Flex 
are.”’ 


Warren, Ohio 


WHEELS, ALUMINUM, IRON, PLAS- 
TIC, RUBBER. 


Market Forge Co., 84 Garvey, Everett 
49, Mass. 


WHEELS, FAN AND BLOWER 

Janette Mfg. Co., 556 W. Monroe, 
Chicago 6, Ill. 

Torrington Mfg. Co., 62 Franklin, Torring 
ton, Conn. ‘‘Airotor.’’ 





WIRE FORMS 

Accurate Spring Mfg. Co., 3817 W. Lake, 
Chicago 24, Ill. 

Barnes Co., Wallace (Div. 
Spring Corp.), Bristol, Conn. 

Cuyahoga Spring Co., 10270 Berea Road, 
Cleveland 2, Ohio. 

Gibson Co., William D. (Div. Associated 
Spring Corp), 1800 Clybourn Ave., 
Chicago 14, Ill. 

Hubbard Spring Co., M. D., 525 Central 
Ave., Pontiac 12, Mich. 

Hunter Pressed Steel Co., Lansdale, Pa 

Lewis Spring & Mfg. Co., 2646 North 
Ave., Chicago 47, Ill. 

Paragon Spring Co., 4615 W. Fulton, 
Chicago 44, II1. 

Raymond Mfg. Co. Div. Associated Spring 
Corp., Corry, Pa. 

Reliable Spring & Wire Form Co., 3167 
Fulton Road, Cleveland 9, Ohio. 


Associated 


WIRE, MAGNET 

Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

Belden Mfg. Co., 
Chicago 44, Ill. 

Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 

Electric Auto-Lite Co., Port Huron, Mich., 
“‘Formvar,’’ ‘“‘Vega Chromoxide.” 

Essex Wire Corp., Fort Wayne 6, Ind 
**Extra-Test.’” 

General Electric Co., Section E607-12, 
Apparatus Dept., Schenectady 5, N. Y. 
**Formex.”” 

Hudson Wire Co., Winsted Div., Win 
sted, Conn. 

837 Nicoll, 


Rockbestos Products Corp., 
Roebling’s Sons Co., John A., Trenton 2, 
N. J 


4633 W. Van Buren, 


New Haven 4, Conn. 
Rome “Cable Corp., Dept. EM, Rome, 
me ms 


WIRE, NICKEL. See Nickel. 


WIRE, RESISTANCE 

Boston Insulated Wire & Cable Co., 
Dorchester 25. Mass. 

Driver Co., Wilbur B., 150 Riverside 
Ave., Newark, N. J. 

Driver-Harris Co., Harrison, N. J. “Ad 
vance,” ‘“‘Chromax,”’ *‘Nichrome.”’ 

Hoskins Mfg. Co., - Detroit 8 Mich. 
“‘Chromel,”” ‘*Copel.”* 

Jelliff Mfg. Corp., C. O., 48 Pequot 
Road, Southport, Conn. ‘Kanthal.’ 


ELECTRICAL MANUFACTURING 
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ELECTRO 


MIDGET MOTORS 


4lso: Small Motors 
Small Generators 
Small Blowers 
Small Armatures 
and Fields 


Enclosed design, practically dust-proof, with 
self-aligning bearings and felt oil res- 
rvoirs. Simple rotation reversing circuit 
using single pole, double throw switch. Ther- 
mostatic cut-out switch for protection against 
abnormal operating temperatures. Voltages 
from 6 to 115 Volts, A.C. 


Rotor speed 3300 RPM no load, 2500 RPM at maximum load. Available with 
slow speed shaft of from 1 to 700 RPM with automatic solenoid clutch for 


instant stop-start. 7.8 in-oz. torque at 87 RPM, other torques proportional | 
to speed selected. Motors available in four standard models with or without | 


gear train. Write for prints and complete engineering data. 
Rotor acts as a solenoid plunger. This end movement is used to operate 


automatic clutch and can also be used to operate a circuit switch, which 
we can build directly on motor. 


The data given are for the reversible shaded pole motor. Same motor can 
also be supplied as a condenser type motor. With same physical dimensions, 


output of condenser type motor is increased approximately 50% at lower 
wott consumption. 


ELECTRO ENGINEERING PRODUCTS CO., INC. 
4824 W. KINZIE AVE. CHICAGO 44, ILL. 


On Most 


Commutators 


aad 
Our raw materials are coming faster—so our deliveries are 
speeded up— 

Our staff of engineers has had years of ‘““know how’’ experience in 

building better commutators—their services are yours for the asking. 


Write The Toledo Standard Commutator Co. 
2242 Smead Avenue, Toledo 6, Ohio 


"The Nation's Largest Exclusive Manufacturers of 
Quality Commutators”’ 


3 FACTORIES 


to serve you 


eee a eR eae ea 
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ASBESTOS and A.V.C. 
aL ae ee aS 


ay : 


Heat holds no terrors for 
the “fire-eater”’ —or for 
Collyer Asbestos Wires. 
| The heavy overloads and 
hot locations that break 
down ordinary insula- 
tions do not affect Col- 
lyer asbestos. Where moisture, corrosive va- 
pors, and heat up to 230° F. are expected, 
Collyer Asbestos Varnished Cambric 
(A.V.C.) insulation is recommended. Made 
by improved methods, with new non-toxic 
resin impregnating compounds, this wire is 
ideal for control and power circuits in steel 
mills, foundries, mines, and boiler rooms, 
for voltages up to 7500. Collyer All-Asbestos 
Wire withstands extreme temperature, up 
to 400° F. under dry conditions, on rheo- 
stats, control panels, heating equipment, etc., 
and gives maximum protection against over- 
loads or high ambient temperatures. 


Write for ormatio 







































































































































































| WIRE, SILVER. See Silver; 

















































































KLEINS... 
production Lines 


On your busy production lines minutes saved 
mean dollars earned. One way of speeding the 
flow of work and reducing costs is to equip 
your workers with quality tools. 


Klein Pliers are that kind. Drop forged 
from fine alloy steel, individually tempered and 
tested—each pair has the proper balance... 
just the right spring to the handles to prevent 
hand fatigue . . . a fitted hinge that keeps jaws 
perfectly aligned . . . carefully matched knives 
that cut quickly and cleanly. 


There’s a Klein Plier for every purpose. 
Plan now to put Kleins to work on your prod- 
ucts. Your supplier will fill your order for these 
quality tools as soon as possible. 


Ask Your Supplier 


Foreign Distributor: 
International Standard Electric Corp., New. York 












t A copy of the Klein Pocket 
% Tool Guide, showing the 
% 
s Klein line and containing 
, valuable tool information, 
\ will be sent on request. 


Since 1857 


seca Dalasi 

















Nicke]) Essex Wire Corp., Fort Wayne 6, 
Ind. (BT) 
Feueral ‘eiephone and nate or Pox. 
WIRE STRIPPERS. See Strippers, 7jhi6;.°° Tray New ¥° . 


Wire. General Electric Co., Section Q56-522 


Silver. 


Avgiienee and me 
» s ridgeport 2, * .. 
WIRE, TUNGSTEN. See Tungsten. ree “Gigpeal,” "Wersatel’ 
WIRE AND CABLE, BARE. (ABCX) 

American Brass Co., Waterbury 88, Conn. — Engineering Co., Naugatuck, Conn 

** Anaconda.’”’ 
— Steel & Wire Co., Cleveland, Paranite "Fog, "Warne 8, lod. Dread 
— nt” ( 

Bridgeport Brass Co., Bridgeport 2, Conn. naug 

Bristol Brass Corp., Bristol, Conn. ; vy yy a Cable he Cores 2 ee 
New York 7, XN. P1028 Park oon, Radix Wire Co., 2800 E. 58th, Cleveland, 


Electric Auto-Lite Co., Port Huron, Mich. mae “Island Insulated Wire Co., Inc 


Flexo Wire Co., 70 W. First, Oswego, 
. ¥. (Flexible Braid) ee oe a 
General Electric Co., Section E-607-12, », xkbestos Products Corp., 887 Nicoll 
Apparatus Dept., Schenectady 5, N. Y. ‘N maven @ Conn. (ae) 
Hudson Wire Co., Winsted Div., Winsted, ew caven le 


mies’ s Sons Co., John A., Trenton 2 


mae “Cable Corp., Dept. EM, Rome 
N. Y. (BT) 

nee Electric Co., Inc., Pawtucket, R. | 

— (AB) 

Goovill Mig. Ca., Waterbury 91, Conn. Surprenent Hlectrieal Insulation Co., Deo: 


Bosten 7, Ma 
WIRE AND CABLE, INSULATED — ee aan 


Conn. 
Roebling’s Sons Co., John A., Trenton 2 
N 


Rome Cable Corp., Dept. EM, Rome, 


(TX) 
A United States Rubber Ce., 1330 Avenue of 

Rubber ‘B) the Americas, New York 20, N. Y 
Varnished Fabric (C) **Ru-Laytex”’ (BT) 

Thermoplastic (T) 

Coaxial cae a : 28 For, W!RING HARNESSES. See Harnesses 
Accurate Insulated Wire Corp., Pox, ‘ a. on ire. 

New Haven, ae! an) " Acowie . and Assemblies, Wire 
Ameri ectrical Heater Co., Detroit 

2. Mich. (B) WORMS AND WORM WHEELS. See 
American Steel & Wire Co., Cleveland, Gears and Pinions. 

Ohio. “*Amerbestos,’’ *‘Amerciad,’ 


‘Ampyrol,” “USS” (ABCT). 
enmie Electrical Div., Noma Electric WRENCHES, SOCKET SCREW. See 
Corp., Ansonia, Conn. (BT) Socket Screw & Wrench Kits. 
Belden Mfg. Co., 4633 W. Van Buren, 
pLnicago 44, TH (ABTX) Co., Dor. YARNS, BRAIDING & SERVING. See 
chester 25, Mass. (BTX). Fabrics, Insulating. 
Brand & Co., William, 276 Fourth Ave., 
New York 10, N. Y. ‘*Turbotherm”’ (T) 
Collyer Insulated Wire Co., 245 Roosevelt ZINC 
Ave., Pawtucket, BR. L (ABCT) Federated Metals Div. American Smelting 


| Cornish Wire Co., Ine., 15 Park Row, F Spaains Co., 120 Broadway, 


New York, 7, N. Y. “‘Corwico’” (BT) 


| Electric Auto-Lite Co., Port Huron, Mich. New Jersey Zine Ce., 160 Front, New 


(AB) York 7, N. Y. ‘‘Horsehead.’ 





“Switch 


THE LITTLE GIANT OF THE 
ELECTRICAL INDUSTRY 











Modern designing calls for compactness; 
that means Q-Switch in the specifica- 
tions! Electrical appliances, industrial 
controls, communication equipment — 
these are only a few of many industries 
served ideally by this mighty midget 
— Q-Switch. 
























The dime-size switch with the 
BIG-DOLLAR value! 






Q-Switch fills the need for big 
performance in a small space... 
has high current-carrying capac- 
ity ... gives rugged perform- 
ance and long life at low cost. yw 
ACTUAL SIZE 





Send for illustrated folder — Q-2 


_SWITCH CORP., in 
CANTON, MASS. 


ELECTRICAL MANUFACTURING 








CENTRIFUGAL 
ROTOR 
CASTING 
EQUIPMENT 














HR #2 EQUIPMENT 









An improvement over war-time de- 
veloped machines for centrifugally 
casting squirrel cage rotors. Four 
sizes of equipment for rotors up to 
4inches diam. Equipment furnished 
ready for use. 





















Prices on equipment and quota- 
tions on molds for your rotors upon 
request. 


: IR ENGINEERING 
LABORATORIES 


104 Cellar Ave., New Hyde Park, N. Y. 


TYPE “ALP” 


CAPACITOR-TYPE MOTORS 


Elinco sub-fractional horsepower motors are now available in the 
new “ALP” Frame 334” x 4-5/16”, as capacitor start and run, 
two and four-pole AC motors, internal fan cooled. As induction 
motor to 1/30 h.p. at 1700 r.p.m.; as synchronous motor to 
1/60 h.p. at 1800 r.p.m. Substantially higher ratings are avail- i | 
able at speeds of 3400 and 3600 r.p.m. respectively. Also, higher 
ratings for intermittent duty. 



























































oo | 
OppoRTUNITIES || we |,.02 | 
} —— | 
@ Personnel and Positions Available PERFORMANCE - a a4 h | 

@ Sales and Distribution Facilities CURVE itt C : 


@ Patents and Manufacturing Rights 

Address all keyed replies to the box number indicated, 
c/o ELECTRICAL MANUFACTURING, 

1250 Sixth Avenue, New York 20, N. Y. 











For Type ALP-191, 
110 volt 60 cycle 
single-phase Capac- 
itor start and run; 
Motor Capacitor 


ENGINEER Value 4.25 Mfd. 






EH 

















grace 
— 






| 
Cot 















Curve #235. 
Rochester, N. Y. industry offers excellent opportunity to Lo is ‘ > 
graduate M. E. or E. E. engineer, 28-38 years of age, experi- | vomave te mct-pommel 1 | 1 _ : 
enced in over all responsibility for design on small precision | 
mechanical devices from inception to production drawing 
stages. Must be able to make own design layout. Reply HIGH QUALITY PRECISION INSTRUMENT TYPE 
should give complete detail. Box J-99. MOTORS AND GENERATORS EXCLUSIVELY 
All motors and generators ball-bearing type; can be mounted in 
PLASTICS any position. Housings and end bells of cast aluminum; dynam- 
s ically-balanced rotors; special finishes can be provided to meet i 
Nationally known plastic firm has opening for sales repre- varying conditions of climate and usage. Units | : 
sentative to cover manufacturing trade. The possibilities of ordered can be either standard or special | 
plastics are unlimited in creating new applications by the models; different shaft diameters, lengths, 





or changes in dimensions, as well as altera- ! 
tions in electrical characteristics, can be 
specified. Design and engineering ser- 
vice available. The production of 
fine precision units to blueprints 
or specifications is our specialty. 


extrusion method. Can be handled as sideline. Should be 
an asset to your present line. Full sales cooperation avail- 
able. Box 7060, 217 - 7th Ave., N. Y. C. 












CHIEF ENGINEER 


Take charge of Electrical Control Division in large midwest 
plant manufacturing complete range of A.C. and D.C. con- 
trols for motors ranging from 1HP to 200HP. Graduate 
Electrical Engineers—age 35 to 45—with at least 10 years 

experience in design and development of such equipment, a lf 3 F a | F | N 0 | C ATO R C 0 ’ 
ind who have supervisory experience, are invited to reply. 
Salary open. Please state salary expected. Write Box J-100. 
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UNRETOUCHED PHOTO ETCHED CUTAWAY 
HOLO-KROME SOCKET HEAD CAP SCREW 












Exclusively Holo-Krome! Continuous Fibres 
running from end to end — uninterrupted, 
unbroken and unsevered! Accomplished ex- 
clusively by the Holo-Krome patented method 
of Completely Cold Forging and sold thru 
Holo-Krome Industrial Supply Distributors 

under the registered trade mark name “FIBRO 


ry FORGED” Socket Screws . . . Specify “Holo- 
- Krome” and get these guaranteed unfailing 
( THE BETTER performance Socket Screws. 





FASTENING METHOD THE HOLO-KROME SCREW CORP. 
HARTFORD 10, CONN. JU. S. A. 


HOLO-KROME 


INTERNAL 


SOCKET (< SCREWS 


WRENCHING 






r 


ELECTRICAL MANUFACTURING 
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Amperite Co. Bas 

Anaconda Copper Mining Co. 
Ansonia Electrical Div., The, 
tric Corp. 

Arkwright Finishing Co. 

Armstrong Cork Co. 


ELECTRICAL MANUFACTURING 


Accurate Spring Mfg. Co. 146 
Acme Electric Corp. 228 
Acme Wire Co. 226 
Adams & Westlake Co., The 152 
,ircraft-Marine Products, Inc. 272 
Aireraft Screw Products Co., Inc. 306 
Air Express, Div. Railway Express, Inc. 299 
Akron Porcelain Co. 134 
Alliance Mfg. Co : 268 
Allied Control Valve Div.—The Skinner 

Chuck Co, 192 
Allied Electric Products, Ine. 242 
Allmetal Screw Products Co., Inc. 236 
\luminum Co. of America 223 
Aluminum Goods Mfg. Co. 191 
Aluminum Research Institute 263 
American Brass Co., The 19, 20, 166 
American Cyanamid Co. 52 
American Electrical Heater Co. 303 
American Gas Accumulator Co. 282 
American Insulator Corp 145 
American Lava Corp. 256 
American Machine and Metals, Inc— 

United States Gauge Div. 153 
American Screw Co. 57, 113 
American Steel & Wire Co. 6 
American Television & Radio Co. 202 


294 


19, 20, 166 
Noma Elec- 


64 
130 
23 


Arrow-Hart & Hegeman Electric Co., The 125 


Automatic Electric Mfg. Co. 


Baer Co., N. S. 

Baker & Company, Inc. 
Baldor Electric Co. 
Barber-Colman Co. 
Barry Co., Inc., L. N. 
Becker Bros. Carbon Co. 
Belden Mfg. Co. 
Bentley-Harris Mfg. Co. 
Biwax Corp. 

Bodine Electric Co. 
Brand & Co., William 
Bridgeport Brass Co. 
Bristol Brass Corp., The 
Bristol Co., The 

British Industries Corp. 


287 





291 
279 
193 
170 
281 
302 


Inside Front Cover 


251 
303 


—— 


nee 
Owens) 
UN ANU 


Brown-Brockmeyer Co., The 
Brown Instrument Co., The, Div. Min- 
neapolis-Honeywell Regulator Co. 71 
Buffalo Bolt Co. 199 
Bunting Brass & Bronze Co., The 203 
Burke Electric Co. 265 
Burlington Instrument Co. 238 
Burndy Engineering Co., Inc. ... 190 
Burnley Battery & Mfg. Co. 283 
Callite Tungsten Corp. 14 
Cambridge Thermionic Corp. 280 
Central Screw Co. 113 
Century Electric Co. 59 
Cerro De Pasco Copper Corp. 160 
Chace Co., W. M. 295 
Chase Brass & Copper Co. 179 
Chicago Molded Products Corp. 121 
Chicago Transformer 230 
Clarostat Mfg. Co., Inc. 246 
Cleveland Welding Co., Inc. 258 
Clifford Mfg. Co. 149 
Cold Metal Products Co., The 305 
Collyer Insulated Wire Co. 307 
Colonial Insulator Co., The 306 
Columbia Steel Co. 6 
Commercial Plastics Co. 279 
Consolidated Sewing Machine & Supply 
Co., Ine. 158 
Continental-Diamond Fibre Co. 207 
Continental Screw Co. . is, 132 
Corbin Screw Div. of American Hardware 
Corp. 113 
Cornell-Dublier Electric Corp. 133 
Cornish Wire Co., Inc. 174 
Cuyahoga Spring Co. 182 
Cyclohm Motor Corp. 126 
Davis & Co., Dean W. 196 
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Dayton Rubber Mfg. Co., The 
Diagraph-Bradley 
Dial Light Co. of America, Inc., The 


Dinion Coil Co., Inc. 

Dolph Co., John C. 

Dongan Electric Mfg. Co. 

Dow Corning Corp. 

Drake Manufacturing Co. 
Driver Co., Wilbur B. 
Driver-Harris Co. 

Driv-Lok Pin Co. 

Du Pont de Nemours & Co., E. I. 
Durakool, Inc. 

Durez Plastics & Chemicals, Inc. 
Dykem Co., The 


Eastern Air Devices, Inc. 

Eicor, Ine. 

Elastic Stop Nut Corp. of America 
Electric Auto-Lite Co., The 
Electric Indicator Co. 

Electric Motor Corp. 

Electric Soldering Iron Co., Inc. 
Electric Specialty Co. 

Electrical Mfg. Co., The 

Electro Engineering Products Co., 
Electronic Rectifiers, Inc. 
Elekraft Mfg. Co. 


Else Tool & Screw Corp. 
Emerson Electric Mfg. Co., The 
Essex Wire Corp. 

Euclid Electric & Mfg. Co., The 


Fairbanks-Morse & Co. 


Fairchild Camera & Instrument Co. 


Fansteel Metallurgical Corp. 
Federal Electric Products Co. 
Federal Telephone & Radio Corp. 
Fenwal, Inc. 

Flexo Wire Co. 

Formica Insulation Co., The 
Freeway Washer & Stamping Co. 


Gamma Electric Co. 
Gear Specialties, Inc. 


General Electric Co. 10, 11, 21, 


29 
124 
140 
299 

70 
289 
186 
206 
169 
221 

176 
66, 231 
198 


293 


977 


aie 


163 
241 
71 
309 
158 
132 
300 
281 
307 
216 
296 
113 
219 
54, 225 
176 






183 
180, 295 
155, 211 
72 
239 
68 
162 


168 


287 
15 


, 63, 135, 


181, 209, 233, 255, 274, 281 


General Industries Co., The 235 
General Plate Div., Metals and Controls 
Corp. 36 
George Co., The P. D. od 61 
Gibson Co., The William D. 301 
Gibson Electric Co. 290 
Goodrich Chemical Co., B. F. 18 
Gothard Div.—E. F. Johnson Co. 182 
Gramer Co., The 184 
Granite City Steel Co. 7 
Guardian Electric 115 
H R Engineering Laboratories 309 
Handy & Harman 254 
Hardwick, Hindle, Inc. 178 
Harper Co., The H. M. 113 
Haydon Co., The A. W. 312 
Heinemann Electric Co. 51 
Herzog Miniature Lamp Werks 293 
Hexacon Electric Co. 300 
Heyman Mfg Co. 188 
Holliston Mills, Inc., The 220 
Holo-Krome Screw Corp., The 310 
Hoover Ball and Bearing Co. 47 
Hopp Press, Inc., The 238 
Hoskins Mfg. Co. 177 
Howell Electric Motors Co. 245 
Hubbard Spring Co., M. D. 282 
Hudson Wire Co., Winsted Div. 303 
Hunter Pressed Steel Co. 129 
Hussey & Co., C. G. 227 
Hydraulic Press Mfg. Co., The 230 
Ideal Industries, Inc. 143, 164 
Ilsco Copper Tube & Products Co., Inc. 297 
Imperial Tracing Cloth 194 
Industrial Timer Corp. 302 


Insulation Manufacturers Corp. 197 
International Nickel Co., Inc., The 28 
International Resistance Co. 262 
International Screw Co. 113 
Irvington Varnish & Insulator Co. 271 


Janette Mfg. Co. 





97 

Jelliff Mfg. Corp., The C. O. te 

Johnson Bronze Co. 39 

Johnson Co., E. F.—Gothard Div. 182 

Jones Division, Howard B., Cinch Mfg. 
Corp. 214 

Kester Solder Co. 

Keuffel & Esser Co. 

Kingston-Conley Electric Co. 

Kirkland Co., The H. R. 

Klein & Sons, Mathias 

Kopp Glass, Inc. 

Krueger & Hudepohl 

Kurz-Kasch, Inc. 

Lamson & Sessions Co., The 42, 43, 113 
Lectro-Max Inc. 298 
Lester-Phoenix, Inc. 148 
Lewis Engineering Co., The 294 
Linden & Co., Inc. 285 
Lord Mfg. Co. 243 


Louthan Mfg. Co., The 


Macallen Co., The 

Magnatrol Valve Corp. 

Mall Tool Co. 

Mallory & Co., Inc., P. R. 58, 


Master Electric Co., The 201, Inside Back Cover 
McGill Mfg. Co., Inc. i 
Mechanical Industries Production Co. 
Mercoid Corp., The 

Midwest Molding & Mfg. Co. 


Milford Rivet & Machine Co., The 
Millen Mfg. Co., Inc., James 


113, 


Mines Equipment Co. 
Minneapolis-Honeywell 
Minneapolis-Honeywell Regulator Co., The 

Brown Instrument Division 
Mitchell-Rand Insulating Co., Inc. 
Monsanto Chemical Co. 


Morganite, 


Inc. 


Moulded Metals Co., Inc. 
Mu-Switch Corp., Int. 


National Band & Tag Co. 
National Lock Co. 

National Lock Washer Co., The 
National Screw & Mfg. Co., The 


New 
New 
New 
New 
New 


Departure, Div. General Motors Corp. 
England Mica Co. : 
England Screw Co. 

Jersey Wood Finishing Co. 
Jersey Zine Co. 


113, 


Nippert Electric Products Co., The 


Noma Electric Corp., 


The Ansonia Elec- 


trical Div. 
Norma-Hoffmann Bearings Corp. 


North American Electric Lamp Co. 


Northern Industrial Chemical Co. 
Nothelfer Winding Laboratories 


Oakite Products, 
Ohio Carbon Co., 


Inc. 
The 


Ohio Electric Mfg. Co., The 


Ohmite Mfg. Co. 37, 


O’Neil-Irwin Mfg. Co. 
Overly-Hautz Co., The : 
Owens-Corning Fiberglas Corp. 


Paramount Paper Tube Co. 

Paranite Wire and Cable Div., Essex Wire 
Corp. ‘ 

Parker-Kalon Corp. 46 


Pawtucket 


Screw Co. 


205 
301 
208 


252 


1$2 
144 
228 
286 
142 
289 
138 


259 
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8 
9 


—@oocure 


9 
- 


308 


134 


64 


: 180 


291 


285 


126 
206 
284 
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218 


267 
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Tennessee Coal, Iron & Railroad Co. ; 

Thompson-Bremer & Co. ......... 213 

Timken Roller Bearing Co., The ... 167 

A A Tinnerman Products, Inc. ........ ; 217 
Titanium Alloy Mfg. Co. ...... ; 260 

‘ Tobe Deutschmann Corp. 7 


Toledo Standard Commutator ‘Co., The 30 





Torrington Mfg. Co., The .......... HT 
Trico Fuse Mfg. Co. ............. 30! 
Triplett Electrical Instrument Co. in wae 
Peck Spring Co., The 293 Ruby Chemical Co. . 285 
Permanente Products Co. 30, 31 Rumac Mfg. Co. 279 
Pheoll Mfg. Co. 113 Russell Burdsall & Ward Bolt & Nut Unimax Switch Corp. ....... Pie oe, 
Phillips Screw Mfgre. 113 Co. ..... .: --+s+. 208, 161 Union Pacific Railroad Soksbeee at 
Phosphor Bronze Smelting Co., The 150 Ryerson & Son, Inc., Joseph T. 124 United-Carr Fastener Corp. ............ 141 
Plastic Insulator Co., Inc. 295 United States Gauge—Division American 
Portland-Monson Slate Co. 299 Machine and Metals, Inc. ....... 15% 
Powrex Switch Co. 297 2 ; United States Rubber Co. ............ 264 
Precision Paper Tube Co. 172, 283 Sauereisen Cements Co. 289 United States Steel Export Co. ......... 6 
Progressive Mfg. Co., The 304 Schweitzer Paper Co. 157 Universal Clay Products Co., The 287 
Publix Metal Products, Inc. 297 Scovill Mfg. Co. 113, 187 Universal Winding Co. ......... 151 
Puritan Co., Ine. 303 conse —e nae + — 
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